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PREFACE 
Marriage between two persons having at least one 
common ancestor Is said to be consanguineous and the 
offspring from such marriages are called as Inbred ones* 
Xnhreedlng leads to homozygoaia and honiozygoala of lethal, 
sublethal, detrimental and harmful alleles causes various 
abnormalities like reproductive wastage, lowered nett 
fertility, higher mortality, physical and mental handicaps 
and other genetic disorders. The study of inbreeding is^  
therefore, of great Irrportance for knowing the genetic load 
and hence the evaluation of over all health and vigour of 
the population concerned. 
Muslims in India and the world alike practice 
consanguinity in greater or lesser extent according to the 
religious sanction, traditions and customs prevalent. Muslims 
of Aligarh in Upper Court areas also practise such marriages 
in sizeable number. However^  no study has been done till date 
on their effect in the population so far. Hence the maslims 
of Aligarh have been surveyed for reporting the incidence of 
consanguinity, marital structure and reproductive behaviour 
(for the couples) and physical and rtental development among 
the children born. 
11 
The study Is divided Into two phases. The phase I 
r e l a t e s with the study of survey on consanguinity report ing 
the frequency and types (F) of consanguinity, marriage age 
and average co-eff ic ient of Inbreeding ((?(.) for outosomal 
and sex-linked loc i respec t ive ly . The phase I I deals with 
the Impact of consanguinity for noting the reiDroductlve 
h i s tory of married woinen past 45 years of age (or who have 
completed thei r family), and the record of mortal i ty of the 
offspring^and also the anthropometric and psychometric 
measurement of the Inborn Individuals . This l a t t e r stucty 
I s confined to the endogamous group of Quralshl musllms and 
only one class of consanguinity I . e . the f i r s t cousin ha^ 
been taken. 
The findings are presented and discussed In the 
following pages,and,the l imi ta t ions are' h ighl ighted. The 
f i r s t chapter deals with the general Introduction, Including 
survey of l i t e r a t u r e ; chapter 2 deals with the survey on 
consanguinity, and the chapter 3 repor ts various aspects of 
the impact of consanguinity. No attempt, however, has been 
made to look Into the socio-economic or endogamous var ia t ion 
due to resource: and time constalntSj^ and^ the same wil l be 
reported in future . 
I l l 
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CHAPTER - 1 
GENERAL INTRODUCTION 
I , GENERAL INTRODUCTION 
1 .1 Definition : 
Marriages between spouses having a t l e a s t one coRsnon 
ancestor i s cal led as consanguineous and the offspring from 
such marriages are cal led as inbred ones (Rao 1978a) • The 
e f fec t of consanguinity on the children born ia ca l led "effect 
of consangixinity". On the contrary, the effect of the chi ld-
ren born of parents , one or e i ther of whom are the product 
of consanguinity i s cal led "inbreeding effect" (Schull e t a l . 
19703)«Consanguineous marriages are strongly prac t i sed in 
several par t s of India special ly in South India and some popu-
l a t i o n s of North India , Despite great i n t e r e s t in the p rac t ice 
of consanguinity and the genetic effects of inbreeding, sys te -
matic and epidemiological studies seem to be ra re r in India for 
many of the populations pract ic ing i t . 
1.2 Muslim t rad i t ions about marriages t 
Consanguineous marriages are highly pract ised by the 
Muslim groups in general in India and a l l over the world. 
Islamic marriage ru les are based on The Quranic injunct ions*. 
A rauslim person can rrarry his mother's s i s t e r ' s daughter, 
mother's bro ther ' s daughter, mother's f a the r ' s t c o t h e r ' s 
daughter, f a ther ' s s i s t e r ' s daughter as well as f a the r ' s 
* The Holy Quran : III, 23 
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f a t h e r ' s brother 'a daughter. An Individual cannot marry his 
f a the r ' s s i s t e r or mother's s i s t e r (Basu and Ray, 1972), so 
t ha t d i r ec t unclenlece and aunt - nephew marriages do not 
occur. Beyond these categories, i f an individual or any of 
h i s s lbs i s nursed by his f a the r ' s b ro ther ' s wife or f a the r ' s 
s i s t e r or mother's b ro ther ' s wife or mother's s i s t e r , then 
the en t i r e s ib group of tha t individual can not marry the 
chi ldren of the wormn who has nursed the individual , t ha t i s , 
in such a case the pa ra l l e l and cross cousins f a l l under pro-
h ib i t i ve category. 
1 .3 Reasons for consanguineous marriages : 
The reasons for consanguinity will be found to be for 
economic or social reasons or both. In the studies done in 
Andhra Pradesh (tronamraju and Meera Khan, 1963b),five reasons 
are reported for jyreferring consanguineous marriages; (a) to 
keep the cul t ivable land in larger subdivisions for growing 
food crops such as r i c e , (b) parental influence (c) mutual 
knowledge of families (d) economic benefi t (a) the extreme youth 
of the b r ides . According to Centerwall and Centerwall (1966) i t 
i s prac t i sed in order to minimise the amount of dowry to be s'^ 'enW 
the same social s t a t u s . 
Beyond these reasons, among the musllm groups, the 
marriage i s Influenced by re l ig ious in junct ions . Muslims, go 
by the prac t ice of the Prophet (S.A.) , The Erophet (S.A,), 
- 3 -
af ter a t ta in ing the s ta tus of the divine message was the f i r s t 
to Introduce the consanguineous marriages as his daughter 
Fatlma ^«s married by him to his own cousin AH, thus e s t a b l i -
shing a case of f i r s t cousin once removed and so the consangu-
ineous marriage become one of the re l ig ious preferences. 
The another reason for these unions la to maintain the 
p u r l t y of blood, nesldes th i s the other r-oa*©n I s to r e t a i n 
o_s 
the family property, booauoo in Islam the g i r l s are owner of 
the fixed amount from the family property (Basu, 1978a),Lastly, 
i t I s easier to se lec t an e l i g ib l e g i r l from one's own family c»o 
th«fl Others. 
In brief, therefore, the consanguineous marriages are 
Influenced by various factors : religion (Schull, Yanaae and 
Nemoto 1962; Schull, Komatsu, Nagano and Yamamoto 1968; 
Yoshlkawa 1977; Devi, Rao and Bittles 1982), Socioeconomic 
factors (Schull and N^el 1965, 1972; Komal and Tanaka 1972), 
marital distance between birth places (Imalzuml 1977, 1978), 
Caste (Dconamraju and Khan 196o)# geographical areas 
(Imalzuml, Shinozaki and Aokl, 1975) etc. 
1 #4 Types of Conaanqulnlty t 
Consanguinity may be found to be of many types (Morton 
1961). The children having same parent are called 'siba'; 
their children are first cousins, and their grand children are 
second cousins, children with one common parent are half-sibs. 
-4-
The child of one's first cousin Is called as 'first cousin 
once removed', and the grand child of one's first cousin is 
the 'first cousin twice removed*. Thus there are many types 
of combinations, and, marriage for any of the two is called 
consanguineous unions. Different types of consanguineous 
unions with pedigrees are showr?.^ , in plate (1) • 
1 .5 Coefficient of Inbreeding : (F) 
Wright's coefficient of inbreeding (1922a) is defined 
as both the condition of genetic correlation between uniting 
gamcstes and the probability that two genes in the offspring 
are identical by descent due to a common ancestor. Coefficient 
of inbreeding is conventionally designated by 'P' which is 
proportional to the reduction in heterozygosity due to inbreed-
ing and it is formulated as : 
<(l/2) n-1 
Where, n « number of paths relating the individual to either 
of the common ancestor and back to the individual. 
0\ / • 
i i 
0 
MALE 
FEMALE 
BROTHER-SISTER 
INCEST 
F = .25 
FATHER-DAUGHTER MOTHER-SON 
INCEST INCEST 
F=.25 F: .25 
UNCLE- NIECE 
F= .125 
AUNT-NEPHEW 
F= .125 
w w 
HALF BROTHER-HALF SISTER 
Fr.125 
DOUBLE FIRST 
COUSINS 
F=.125 
FIRST COUSINS 
F=.0625 
FIRST COUSINS ONCE REMOVED 
F: .03125 
SECOND COUSINS 
F = .0156 
PLATE-I.COEFFICIENT OF INBREEDING FOR P DUE TO VARIOUS 
TYPES OFMATINGS. 
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In the above case F » (1/2)^**-^ + (1/2)^""^ 
« (1/2)^ + (1/2)^ - 1/16 
So the P values of offspring from marriages between an uncle 
and niece, between f i r s t cousins, f i r s t cousin once removed, 
and between second cousins will be ,1 /8 , 1/16, 1/32 and 1/64 
re spec t ive ly . The F values of offspring from non-consandgul-
neous marriages Is given as zero (0) • The weighted average 
of a l l inbreeding coefficients of the progeny Including those 
with P a 0, provides the mean inbreeding coeff ic ient ( ^ ) 
of a population define.:) as 
< • iVi 
The Wright's coefficient (P^ ) being the relative 
frequency of the progeny with the given inbreeding coeffi-
cient (Fj) » 
In practice, c^ i is estimated firom the marriages rather 
than firom the progeny. These P and Q,^  can be calculated for 
autosomal genes and for sex-lined genes separately. If the 
common ancestor Is himself Inbred with a value of 'P' equal 
to 'P.'» the formula can be given (as explained by Spuhler 
1967) as : 
Zwo^n 
^(1/2 )" (l+P^) 
A conparlson of the types of consanguinity with their res-
pective coefficients of Inbreeding (P) is presented in 
table I (after Morton op. cit.) . 
-6-
Table 
Different types of consanguineous narrlages with their 
respective coefficients of Inbreeding. 
English Roman Canonical P 
Slbs 
Uncle-niece 
F i r s t cousins 
F i r s t cousins 
once removed 
Second cousins 
F i r s t cousins 
twice removed 
1 .6 FreauencY of 
2 
3 
4(cousins of 
f i r s t degree) 
5(cousins of 
2nd degree) 
6(cousins of 
3rd degree) 
6(cousins of 
3rd degree) 
consancjulneous narrlaqes : 
I ' 
I I / I 
I I 
I I I / I I 
I I I 
IV/II 
1/4 
1/8 
1/16 
1/32 
1/64 
1/64 
Consanguineous rrarrlages are practised In greater car 
lesser amount among most of the religious and ethnic groups 
of the world. However the rate of consanguinity differs 
widely due to various socioeconomic and cultural factors* 
In India, the North Indian Aryans completely Shun this type 
of marriage, where as the South Indians of nravldlan origin 
practice even uncle-niece or aunt nephew marriages (Sanghvl 
1966 ),, The rate of consanguinity varies on factors like 
(a) State (b) Religion (c) Caste (d) tribe (e) language 
(f) occupation (g) socioeconomic stratum (h) education 
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(1) residence (j) Isolation (k) papulation size etc, 
(Rao 1983) , 
Over all consanguinity is practiced nalnly due to 
lack of social mobility and Is prominent among socioceligious 
isolates, the neoconverts, and, also groups with primitive 
traditions. However a secular trend in lowering the consangui-
nity has been seen for many of the populations the world over 
(Imaizuml and Shinozaki 1984). A list showing the relative 
rates of inbreeding in India (ffoY Choudhury 1976^)and also 
the average coefficient of inbreeding of various populations 
with respect to the above factors are shown in Table 2. 
1.7 Effects of consanguinity t 
Several studies have been done from time to time to 
note the effects of consanguinity. Consanguinity brings about 
homozygosls of recessive alleles (Jones 1924)^that are 
present in heterozygous condition for single gene traits as 
well as for the traits known as polygenic in character. In 
other words consanguinity leads to Ihbreedlng 'n^ lch brings 
out previously - hidden recessive factors contributing to the 
phenotyplc variance (Crow and Klmura 1970) and hence it adds 
to the genetic variability, (Jensen 1978, 1983). As a matter 
o^oot consanguinity contribute significantly to the under-
standing of genetic mechanisms In human disease and develop-
ment (Rao and Inbraraj 1977^) as also reviewed by Morton 
(op. eit) £ ^ risks of vaj?i®us t^g§ ne anemal^t^. 
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1.7,1 Rare Recesgive Diseases j 
some rare disease such as albinism, phenylketonuria, 
amaurotic Idiocy, total colour blindness, xeroderma pigmen-
tosum are due to homozygosis of rare genes* A carrier of 
a rare gene is unlikely to marry another carrier if mating 
is a random, but this is more likely to happen if he marries 
a relative. 
The proportion of the affected persons in the populat-
ion due to consanguinity : 
oC <^ 
q(l-q) + Q6 q+o(. 
Where q • frequency of rare gene given in the population 
ci, - frequency of the affected persons in the population 
in the absence of inbreeding. 
Dahlberg (1948) made these considerations on the basis of an 
estimate of the recessive gene frequency, and for various 
diseases. 
(C.16q-qC) ^ (leK-lsdcK) 
Where K « proportion of affected persons whose parents are 
first cousins (Table 3 from Morton op. clt.). 
1.7.2 Morbidity Risks : 
Since homozygosity Increases linearly with the Inbree-
ding coefficient, the mean number of abnormalities of a 
-14-
apeoifled type per zygotes Is A+BF, wh«ro A is the mean 
number of defects of either genetic or environmental origin 
under random mating, B Is the rate of increase with Inbreed-
ing. If A4BP Is small, it is approximately equal to the morbid 
risk. However If It is not small, a polsson-correctlon for 
multiple Independent defects should be made, ao that the risk 
i- « i -(A4BF) 
is J P = 1-e 
Morbidity rates in some populations due to first cousin 
marriage is shown In table 4 (Morton op» cit)• 
Table - 3 
values of ' q ' for different incidence of f i r s t cousin (PC) 
marriages among parents (K) • 
Trait 
Albinism 
Infantlle-
a maurotlc-
Idlocy 
Ichthyosls-
congenita 
Congenital-
total colour-
blindness 
Xeroderna-
pigmentosum 
Population 
Caucasian 
J apanese 
Caucaslon 
Japanese 
Caucasian 
Japanese 
Caucasian 
Japanese 
Caucasian 
Japanese 
Incidence of 
FC marriages 
among parents 
(K) 
.18 
.37 
.27 
.55 
.30 
.67 
.11 
.39 
.20 
.37 
- 0.24 
- .59 
- .53 
- .85 
- .40 
- .93 
- .21 
- .51 
- .26 
- .43 
Gene 
Frequency 
(q) 
.0021 -
.0029 -
.0006 -
.0007 -
.0010 -
.0003 -
.0025 -
.0041 -
.0019 -
.0057 -
.0030 
.0075 
.0018 
.0034 
.eoi5 
.0022 
.0055 
.0069 
.0026 
.0075 
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Table - 4 
Morbidity rates In some populations dua to first cousin 
marriage (Morton 1961), 
Trai t Unrelated PC B B/A 
Major congenital 
malformation (Schull 
and Neel, 1958) 
Abnormality ( S l a t l s 
e t a l . 1958) 
Genetic abnormality 
(Book, 1957) 
Mental def ic iency 
(Boo)c, 1957) 
Low grade mental 
de f ic iency (Dewey 
and Morton) 
Recessive rruscular 
dystrophy (Morton 
and Chung, 1959) 
Recess ive dea^nutism 
(Chung e t a l . 1959) 
.010 .017 .093 9.1 
.098 .161 1.164 11.3 
0.079 .188 2.02 24.6 
.013 .055 .694 54.0 
.0036 .0138 .167 46.1 
.00034 .00051 .008 225.9 
.000181 .00518 .080 442.0 
1 . 7 , 3 Mortality Risks ; 
The morality r i sks are estimated by using the formula 
— (A+BP^  
Of mortality as 1-e ' . Mortality ra tes in some population 
are presented In table 5 (Morton op. c l t . ) , 
1 . 7 . 4 (Quantitative Traits : 
Inbreeding e f f e c t s on the mean <tepend only on homozy-
gos i ty , s e l e c t i o n , or e p l s t a s l s , they are expected to be 
l i n e a r so that the e f f e c t on the t r a i t s isf 
-16-
mF « m - (m - m_.) p 
o o I 
Where m « mean 
m - riL • regression coeff ic ient 
0, I and P denote no Inbreeding, conplete inbreeding. 
Intermediate inbreeding respec t ive ly . Some quant i ta t ive t r a i t s 
in cfonsangulneous marriages (Morton 1958) a re shown in table 6. 
Table - 5 
Mortality r a tes in some populations due to f i r s t -coualn 
marriage (Morton 1961) . 
T r a i t s Unrelated PC B B/A 
S t i l l b i r th and 
neonaital deaths 
(Sut ter , 1958) 
In fan t i l e and 
Juveni le deaths 
(Sut ter , 1958) 
( S l a t i s e t a l . 1958) 
Miscarriages 
S l a t i s ^t a l . 1958) 
.044 
.089 
Early deaths, 
Hiroshima 
(Schull, 1958) 
Early deaths, Kure 
(Schull, 1958) 
Juvenile deaths 
(Bemiss, 1958) 
postnatal deaths 
.031 
.033 
.160 
.024 
.129 
.111 
.159 
.050 
.041 
• 229 
.081 
.145 
1.124 24.4 
1.431 15.1 
.371 
.044 
.934 
.261 
l l o 5 
1.2 
1.734 10.8 
38.9 
2.0 
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Table - 6 
Quantitative traits In consanguineous marriages (Morton 1958). 
Trai t s 
Weight of l i v e births 
(gms) 
Time of gestat ion 
(In weeks) 
Height a t 8-10 
months (mm) 
Chest g irth a t 0 to 
10 months (mm) ' 
Head girth a t 8 to 
10 months (mm) 
1 . 7 , 4 . 1 Anthropometry 
Unrelated 
3074 
40.13 
689.6 
442.8 
427.7 
• 
• 
PC 
3046 
40.13 
687.3 
442.8 
426.8 
B 
-540 
- 0 . 1 
-28 
-10 
-29 
Standard 
Error of B 
120 
0.7 
13 
7 
10 
Inbreeding leads to the depression In the measurements 
of various anthropometric traits like body weight, standing 
height, chest-girth, and head circumference etc. both for tho 
& Inbaraj 
Infants (Rao/1980) and the adults (Neel et al. 197oa; Tables-
7, 8.3, Sex and age do not have significant effect on inbreed-
ing depression. The magnitude of depression, however, may 
vary according to the sex, age, ethenlc or population back-
ground or the nature of the trait Itself and would be directly 
proportional, so to say, to the degree of inbreeding. 
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1.7.4.2 pavchonfietrv : 
Inbreeding also leada to depreaslon In the Intelli-
gence level antong the Individuals as meaaured by IQ 
(Afzal and Slnha 1983, Table 9) and various other tests* 
The effects are seen 
In various con|:.onent3 of 10 viz., verbal, performance and 
full scale IQa. The e#fect» of age, sex and levels of 
Inbreeding •:;>:.> have some effect on this character. 
1.7.5 Genetic Load : 
Studies on consanguineous marriages Indicate that 
most Individuals In a population are heterozygous for one 
or more of recessive genes which If made homozygous, would 
cause severe Inpalrment or death. Consanguinity thus leads 
to homozygosls, which causes various lethal, sublethal, 
detrimental and deleterious alleles to be expressed. In the 
offspring, thus causing morbidities. One measure to assess 
the magnitude of morbidity of the gene pool of a population 
is known as genetic load (Morton 1982,a), There are various 
forms of this load, such as expressed genetic load, total 
genetic load, segregatlonal load, mutational load and in-
breeding load. Consanguinity thus adds to the segregatlonal 
load. The estimates of heterozygous deleterious genes per 
zygote calculated from consanguinity effect, range from 2 
to 9 (Scott Emuakpor, 1974). It can be thus clearly 
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Table - 9 
10 among children {«ge group 8-12 years) bom flrom consanguineous 
(P « 0.0625) and non-consanguineous narrlages (Afaal and Slnha 
1983) . 
Population 
8an|}le 
RURAL 
SUBURBAN 
Parameters 
Sample size 
10 mean(X4;S, 
SD 
Range 
Mode 
Median 
-E) 
IQ In boys(x+S,E) 
IQ In g i r l s ( 
Sample s i z e 
IQ inean(X+S, 
SD 
Range 
Mode 
Median 
IQ In boys 
IQ In g i r l s 
:x+S,E) 
E) 
Non-consangu-
Ineous Ansari 
358 
78.5^0,9 
16.96 
40-120 
75 
80 
79,1+1.2 (n 
77.8+1. 3 (n 
390 
93.0+1.1 
21.08 
40-140 
95 
95 
«184) 
-174) 
92.9+1.4(n-220) 
91.1+1.6(n-170) 
Consanguineous 
Ansari 
266 
69.2+0.9 
13,78 
40-100 
65 
70 
69.3+1.2(n«l39) 
69.0+1.3(n-127) 
300 
78.6+1.0 
16.45 
40-120 
75 
80 
78.80+1.4(n-155) 
78.3+1.4(n-145) 
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Inferred that various studies on morbidity In consanguineous 
marriages have opened a field of both genetic and medical 
Interest, currently referred to as Genetic epidemiology 
(ttorton et al. 1951) and the reaches of which have yet to 
be explored. An account of the levels of genetic load in 
different populations have been given In table 10• 
Table - 10 
Some r e s u l t s of the studies on e f f e c t s of Inbreeding on death 
during Infancy, childhood and young adulthood among Japanese. 
Invest igator 
and loca l e 
B B/A Dat®' 
base 
S ize of 
Inbred 
aao^le 
Schull e t a l . (1962) 
Nagasaki prefecture 0.0927 1.4074 
(Kuroshlma) 
Schul l and Neel 
(1965) 
Hiroshima prefecture 0.0875 0.5317 
Nagasaki prefecture 0.0986 0.1060 
Schul l and Neel 
(1966) 
Kure 0.0929 0.0405 
Schul l e t a l . 
(1970) 
Nagasaki prefecture 0.1157 0.7703 
(Hlrado) 
15.2 
6.1 
1.1 
0.4 
LB 
SB, LB 
SB, LB 
LB 
6.4 SB,LB 
223 
1697 
2606 
564 
6,625 
Note : LB » Live b irth; SB » S t i l l b ir th 
AB « abort ions. 
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1 .7,6 Selection Intensity : 
Inbreeding also leads to Increased selection Inten-
sity, thereby furthering the elimination of abnormal 
genotypes. The measurement of the Index of opportunity 
of selection (crow 1958) assessed for some of the populat-
ions indicate tlie gradual elimination of individuals in the 
subsequent generation due to inbreeding Table 11. 
Table - 11 
Selection intensity for, outhredi and inbred-iln two populat-
ions . 
Population l^ Ip ^F^ s^ 
Muslims: (Ansarl 
and Sinha 1983) 
1 . Outbred 
11• Inbred 
Ansarl Muslims 
(Afzal 1984) 
Rura l outbred 
Rura l inbred 
Suburban outbred 
Suburban Inbred 
0.5583 
0.5365 
0.3955 
0.5926 
0.3663 
0.5542 
0.1715 
0.2746 
0.1391 
0.2060 
0.1418 
0.1720 
0.2672 
0.4219 
0.0019 
0.0033 
0.0019 
0.0027 
0.8255 
0.9584 
0.3974 
0.5959 
0.3682 
0.5569 
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1,8 Studies on qgnaanquinlty i 
Theoretical and empirical studies on inbreeding are 
avai lable firom different par t s of the world, and for diff-
erent hunan populations since long back. Direct Experimen-
t a l Studies are not possible among humans^ however^ these 
a re widely reported in plant and animal l i t e r a t u r e . These 
s tudies are concerned with various aspects of inbreeding on 
a smaller or larger scale, on a re t rospec t ive or prospect-
ive leve l , and also from general household atirvey or i n s t -
i t u t i o n a l i s e d population. People firom different backgrounda 
and t ra in ing have approached the problem and often team works 
have been undertaken. S t r i c t standardization, however, i s 
not followed, l imit ing the conparabil i ty of data» yet enor-
mity of data has appeared to defy the s ingula r i ty of concl-
us ion . On the whole the following trends can be traced in 
the sxirvey of l i t e r a t u r e . 
1.8.1 Abroad : 
Theoretical works are accredited to mathematicians of 
evolutionary school (Pish 1914, Jennings 1916, Wright 1922b, 
1931, 1951, Haldane and Moshinsky 1939, Cotterman 1940, 
Malecot 1948, Li 1955, Falconer 19^ 35, Crow 1954, Kimura and 
Crow 1963)• Survey on the levels of consanguinity are ava-
ilable firom various countries of Europe vie. Prance (Boudin 
1862, WUltz 1925) Scotland (Mltchel 1865), England and wales 
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(Shield and Sla ter (1956), Germany (Mulhal 1892), I t a l y 
(Cavalli - Sforza 1956), Ireland (Cameron 1883), Norway 
(ucherman 1901), Austria (Orel 1932), Sweden (Fraccaro 1956), 
Switzerland (Ruepp 1935), Denmaxk (Kemp 1950), Holland 
(Sutter and Tabah 1948), Spain (Ploto - Cisternas e t a l . 
1985), Northern Ireland(Kllpatrick e t a l . 1955), Asia; Japan, 
(Kawakaml 1931) Neel e t a l . 1949, SchuU 1953), U.S.A. 
(A.rner 1908, Fstabrook and MCDougle 1926., woolf e t a l . l956 . 
Brown 1951), Canada (Miner 1939), Argentina and Uruguay 
(Friere - Mala 1957), Brazil (Priere - Mala 1952, 1954, 1957 
a & b) , Jamaica (ravenpoct and Steggerda 1929, Doiran 1942). 
The l i t e r a t u r e i s extensively reviewed in Friere-Maia(1957) 
and more recent ly by Mc-Cullough and Roxarke (1986) pointing 
toward highest local r a t es of inbreeding in Brazi l , Japan, 
Iflrael (Preundlich and Hino 1984) and India, with lower 
frequencies in the U.S. and European count r ies . Studies have 
been done in Venezuella (Pineda e t a l . 1985). Muslim popula-
t ions in t h i r l d world countries have been covered more recen-
t l y viz Kuwait (Al-Awadl e t a l . 1985), Turkey (Basaran e t 
a l . 1988), Sudan (Saha and Shaikh 1988), Egypt (Hafez e t a l . 
e t a l . 
1983),'Lebanon (Kalustian/1980) and Pakistan (Shami and 
Siddiqi 1984, Shami and Mahmood 1986, Shami 1985) some data 
aire available on the effects of incestuous unions in the 
vrest, namely U.S.A. (Adams and Neel 1967, Adams e t al,,c<»-<+t^ '-^ ^^^ 
1967',. Seemanova^ 1971.) 
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1,8.2 India : 
Intensive works have been done in India, mainly in 
the South and Maharashtra (Sanghvi et al. 1956, Sanghvi 1966, 
Dronamraju and Meera Khan 1961 a,b, taronamcaju 1964, 1967, 
Stevenson et al. 1966, Ali 1968, Veer Raju 1973, Srinivasan 
b & c 
and Mukherjee 1976, Rpy Chowdhery 1976/Rao 1978a, Rao e t j l . 
1971, 1972, 1977b-, Rao and Inbaraj 1980, Oovinda Reddy 1985). 
Reviews have been attempted by others (Sanghvi 1966, Mahapa-
t r a 1966, Chakravortl 1968, Rao 1978a) • Studies on nxarbidlty 
and c l i n i c a l aspects are due to Verma (1980), Radha Rama Devi 
e t a l . (1987), Sincla i r (1972), Joshua (1974), Centerwall and 
Gentiirwall (1966)^ Reports are avai lable from Central India 
(Gosweml 1970), Northern and Eastern Parts (Muslim see ahead) 
and a l so among the various caste and t r ibes (Karve 1957, Yadav 
1968, C3fh08h 1972, Malhotra 1967) , 
1 •8,3 Muslims t 
Studies among muslims have been scarce, though muslims 
practice inbreeding in India and abroad. Reports are available 
from Northern and Eastern parts of India, mainly U.P.and Delhi 
(Basu and Roy 1972, Basu 1975, 1978^, Kashmir (Kashyap 1978), 
Bihar (Ansarl and Sinha 1976, Ansari 1980, Afzal and Slnha 
1983a,b, 1984 a,b Afzal 1986, Ahmad 1988), West Bengal (Barua 
a & b 
1976ZHaq 1976). Rajasthan (Basu 1975) among Shla, Sunni and 
Ahmadia etc. sects, and of different blradaris, mainly Sayyad, 
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Pathan, Shaikh, Bohras, Anaarl e t c . Studies In M.P.(Go3waml 
1970), Kerala (All 1968), Tamil Nadu (Rao 1977 a,b) have 
been done alongwlth survey among Hindus, 
1.9 Approach tQ the problem : 
Rao (1978 b) has at tanpted a general out l i n e toward 
some methodological considerations on Inbreeding s tud ie s . 
Type of sample chosen : - Select ive, convenience. Random 
s i z e of sample. Sampling firactlons, choice of con t ro l s . 
Method of sarrpllng and ava i l ab i l i t y of sampling frame. 
Research approach : - Retrospective/prospective 
- Longltudlnal /cross-sect lonal 
Source of data t - Existing records 
- Interview techniques : d i r e c t / i n d i r e c t 
- Self administered questionnaires 
Nature of data col lect ion, extraneous variables 
Metliods of data col lect ion t -
- Verbal 
- Pedigree diagram 
- In tens i ty . 
Quality control and handling of non-response. 
Methods of ver i f ica t ion : - Additional 
- Independent sources 
- None 
Methods of s t a t i s t i c a l analysis and rigourness of 
s t a t i s t i c a l procedxires. 
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Attempt are made according to the resources available 
(both nanpower and financial) time factor, questions posed 
and also Interest and background of the worker. Our study 
Is aimed at a general survey of consanguinity and also the 
Impacts shovm by the population. For the student having a 
zoology background, the study on soclo-cultural aspects and 
rnarltal structure of population Is rather limited and only 
a preliminary evaluation on the Impact of consanguinity on 
reproductive performance of the couples and anthropometric 
and psychometric measurements among inbred individuals are 
attempted. Study area is Aiigarh, and population of middle 
class Quraishl muslims is singled out for survey work on 
the Impact of inbreeding. 
CHAPTER - 2 
SURVEY ON CONSANGUINITY 
-29-
2,1 SUBJECTS AND LOCALITIES SURVEYED : 
Maallras comprise about 20% of the t o t a l population of 
India v^lch thus forms the l a rges t minority In the subcontinent. 
Before pa r t i t i on , nusllm populations were concentrated In Bengal, 
Punjab and Parts of North and Central India . After Independence 
however rausllras have some strong hold only In the North India . 
The d i s t r ibu t ion of musllms in different s t a t e s show tha t the 
highest nuirber i s found in the U.P., which can also be said to 
be the centra l pa r t of the Nc»rth Indian musllms. The r ichness 
of the i r social and cul tura l heri tage a lso renders them an 
unsxMppassed heri tage over musllms l iv ing in other t e r r i t o r i e s . 
Muslims of U.P. therefore, belong to the most proper category 
for conducting the present type of stirvey. Since repor ts are 
ava i lab le from Lucknow and Old Delhi, AUgarh forms the biggest 
choice for t h i s type of work. The University, being located 
in t h i s area, t3ie c i ty of AUgarh i s deemed roost appropriate 
for invest igat ing the objectives of the study. The muslim 
populations of Aiigarh, therefore, forms the focus of the 
study of consanguinity among North Indian raaslims. 
The study w«s conducted in AUgarh c i t y of the U.P. 
S t a t e . The demographic cheuracteristics of the d i s t r i c t are 
f a i r l y typical of that prevail ing in other par t s of the S t a t e . 
As per the 1981 census Aiigarh c i ty has a population of 3.20 
lakhs with Muslim numbering 1,10572 or 34.5% of the t o t a l popu-
l a t i o n . The flgur« a lso includes 20,000 res iden t students and 
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staffs of the Aligarh Muslim University, According to a 
rough estimate, more than 70 nxahallas of the Aligarh city 
abound In musllm population. The city population has been 
severely affected by frequent religious riots. During the 
survey period, on numerous occasions, people faced communal 
troubles, and tensions, prevailed more or less throughout the 
year so as to cause the survey work to be affected from time 
to time. Some other elements like the surveyor not belonging 
to Aligarh or the U.p. State^ and also the language problem 
(because the Principal local language in Aligarh is Urdu 
where as sixrveyor's mother tongue Is Bengali) affected a 
little bit for conducting the sxirvey, wherever needed, help 
was sought out flrom local peons of the University. 
The Muslims of Aligarh city are predominantly Sunnls, 
though a considerable nunber of Shlas are also there. Among 
the Stinnls^  approximately^ one fourth of the population are Syed, 
Sheikh, Moghal and Pathan while three fourths belong to various 
lo\»er castes. A sizeable proportion among the lower caste musllms 
are of the Ansarl and Ovuralshi biradrl. The Quralshl population 
of Aligarh city was therefore, selected for the survey on 
ImrDact of consancminity only, while for reporting the frequency 
of consanguinity, the general population was approached on a 
priori basis* 
Restriction of the survey within a Quralshl population 
is desirable for studying the impact of consangulalty. 
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Consideratlon of more than one population a t a time may lead 
to confusion, because thie main aim of the present work Is 
mainly a t study of consanguinity effects and not to enter In to 
pqpulatlon var ia t ion as such. So Quralshl population I s used 
as a model for endogamous group of a musllm population of Aligarh 
as well as U.P. S t a t e . 
The Aligarh c i t y Is s i tuated a t l a t i t ude 27 28' and 
28* 10' north and Longitude 77* 29' and 78* 36' e a s t . The t o t a l 
2 
area i s 34.05 km . Aligarh has almost a dry climate throughout 
the year . During the winter, temperature I s very low^ though 
f ros t s eu:e not of frequent occurrence, or of great i n t e n s i t y . 
The mean temperature for December and January, the coldest 
months, i s 8 C The summer i s decidedly hot . The maximum tem-
0 
perature of the d i s t r i c t i s 44 C The d i s t r i c t receives normal 
annual r a in fa l l of 594.1 mms. Aligarh c i ty i s having people of 
d i f fe ren t re l ig ious denominations; Hindus, Muslims, Ja ins , 
Chr is t ians , Punjabis e t c . The c i t y has strong h i s t o r i c a l h e r i -
tage, such tha t on the northern most par t of the c i ty , h i s t o r i -
cal glinpses can be found for the h i s t o r i c i t y of the Agra div-
i s ion which l i e s in the doab of the Ganga and Yamuna. 
About seventy four percent of the Ouraishis as well as 
other lower caste musllm families of Aligarh c i t y are found to 
be i l l i t e r a t e (Slraj 1990). The percentage of l i t e r a t e s firom 
the forefathers tes dropped from 34% to 31%. Only 3.18 percent 
of the population can be said to be mat r icu la te . About 60.83 
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percent of the males are i l l i t e r a t e while around 89 percent 
of females have been reported to be I l l i t e r a t e . On the other 
hand, the Aligarh Muslim University on the Southern side of 
the Railway Station of the c i ty i s an Island of high p rof i l e 
Muallma,though,rarely do they r e f l e c t or ident i fy themselves 
with the p l igh t of commonfolk. Poverty of education has a 
d i r e c t re la t ionsh ip with the low income. Education occupies 
an extremely low p r i o r i t y in the scheme of domestic and 
f inancial budget. 
The Quraishls by profession are meat s e l l e r s and lock 
makers. They have the.lr own slaughter houses or work as 
labourers in the slaughter house, thus supplying dif ferent 
types of meat throughout the d i s t r i c t . For centur ies the musllras 
in Aligarh have been engaged in lock-making. About 95 percent 
of the Quralshi population are labour c l a s s . Health i s the 
l a s t p r i o r i t y on the i r expenditure budget. The gloomy economic 
condition has pressed the children of school going age to be 
engrossed in to the profession so as to r a i s e the sagging 
family Income. I l l i t e r a c y and ignorance are thus widely per-
petuated in to the families due to the occupation. The p a r t i -
c ipat ion of th t^hi ld labour i s obvious in the lower Income 
s t r a t a of workers. 
The prominent feature of the social l i f e of lower casto 
musllms are cheap entert:alnment sources l i k e Cinetiti&t Music and 
adherence to re l ig ious r i t u a l s . Almost every male in a l l age 
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groupfl go for compulsory Friday prayers at mosques and a 
handful also go for dally prayers. Religious attadhment ia 
more or less present In all persons but fanaticism is 
visible. Education is imparted through Urdu medium in the 
basic schools/ though modern education is also on increase. 
The Allgarh Muslim University has set up a couple of schools 
specially for girls. Religious education is frequent, moulvis, 
hafizs and alims are in abundance among the Quraishis. They 
are strict follovers of the Shariat or the Islamic code of 
conduct. Purdah (Veil) is strictly followed among women for 
all age groups. 
The food items include specially meat, and also rice, 
wheat and pulses; vegetables are consumed in lesser quantity. 
Oils and fats are copiously used, whereas the use of milk and 
dairy products are scarce (beverages and drinks). 
The Quraishi of Allgarh city are consolidate around 
mohallas like Sarai Mian, Delhi Darwaza, Turkman Gate, Turkman 
Darwaza, Kala Mahal etc. The survey was conducted in these 
mohallas for noting the impact of consanguinity only. Mohallas 
with heterogeneous nature have been excluded from the present 
survey. 
2.2 Marriage Structure : 
2.2.1 Introduction : 
The study of consanguinity is a part of the overall 
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marrlage norms of a society, (Reddy 1983) as well as the 
fulfilment of real cases of actual marital wedlocks among 
the partners. The over all gamut of the mating pattern can 
be ascertained from the marital structure of a population at 
a particular place and time. It includes, among others, the 
mating age, the types of unions, the marital distance and the 
over all socioeconomic correlates. Our aim here is not a 
sociological, psychological or even anthropological investigat-
ion to isolate these factors. Such studies come mainly within 
the purview of social sciences, and need to be approached in 
detail. CKirs is an attempt to look at the frequency of consan-
guineous marriages among the nusllms and, if possible, to get 
a stock of biological aspects (age etc.), so as to get a 
reference population for further seeing the impact of consan-
guinity in them. Therefore, the survey of muslim women was 
carried, with their age and type of marriages solemnized. 
2.2.2 Materials and Methods : 
The present study utlliices data from survey conducted 
from 22.2.88 to 28.2.89 by the Investigator. The first part 
of the survey deals with the incidence of marriage and marital 
age. A door to door survey was carried among couples of all 
age groups. In order to calculate the coefficient of in-
breeding (P) among the offspring, geneologies wore traced from 
the offspring to the neairest common ancestor and the coefficient 
was calculated using Wright's formula referred to earlier. The 
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Bvrvey was confined to randomly picked up married couples 
where both husband and wife were under the age of 70 years 
on the 28th February, 1989 (approximately) . The t o t a l num-
ber of couples surveyed In the area i s 1275, Information 
was col lected on questionnaires by the Invest igator using 
the data supplied by the couple. In case of anrtbigulty, the 
de1:alled pedigree was redrawn to ascer ta in the type of con-
sanguinity, and, also to point out the coeff ic ient of inbr -
eeding. Age of the woman was rounded to the ful l i n t ege r . 
The frequency firom present survey was used to estimate 
the expected nurrbers of the consanguineous couples of various 
in}:>reeding categories firom the t o t a l number of married women 
of rousllm roughly extracted from population figures in the 
census, with the i r values fluctuating firom lower and upper 
l imi t s of the accuracy level a t 95% of confidence. The mean 
ag<» a t marriage was calculated by frequency d i s t r ibu t ion method. 
2 .2 .3 Results t 
The present survey shows that about 34% of the marriages 
are consanguineous (Table 12), among them the highest firequency 
is that between first cousins (25%) followed by second cousins, 
and first-cousin-once-reraoved (5.89% and 2.50% respectively). 
The remaining consanguineous types are quite rare and also nwch 
difficult to be pointed out by the subjects due to their severe 
illeteracy. The average coefficient of inbreeding ( D(^ ) is 
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0.0519 for autosomal loc i and 0.0543 for sex linked l oc i r e s -
pec t ive ly . For the i r de t a i l s , frequency among the f i r s t cousin 
marriages can be broken as follows; about 26% are p a t r l l a t e r a l 
cross cousin type, the highest being 36% for mat r l l a t e ra l cross 
cousin type (Table 13). Of the t o t a l f i r s t cousin marriages, 
about 43% are p a t r l l a t e r a l type, whereas the matr l la teralones 
r e a l l y out go them (57%) « 
An estimate of the nunbers of Individual types of 
marriages for the ent i re married female population of Aiigarh 
(N « 25621) can be determined from the present sanple (n « 1275) 
Prom the er rors given, tlie figures for 95% confidence Interval 
can be calcxilated, showing the lower l imi t and the upper 
l i m i t s , both for the r a t e and the nuntoer of cases esqjected. 
The values (Table 14) show that the nuntoer of consanguineous 
Unions may be nearing 3,000 (2744 - 3031) and the highest 
nurrber for tha t of f i r s t cousins, nearly 21,00 (2057 - 2274). 
The mat r l la te ra l cross-cousins follow the highest one i . e . 
800 (745 - 82 3) . Other types are numbered and the extent 
of er rors being greater , the var ia t ion In the determinants 
of lower and higher l imi ts may be highly pronounced i . e . 108 
t o 323 for f i r s t cousin once removed and 254 to 754 cases of 
S€{Cond cousin narriages respec t ive ly . 
The modal age a t msurriage among women having consangui-
n i ty i s higher, being about 17 and 18 among the nonconsanguine-
ovis and consanguineous E)Opulatlon respect ively (Table 15) • 
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How«ver the mean age at marriage among women are not s i g n l f l -
fant ly different^ being about 16.51 and 16.85 years re spec t -
i v e l y . 
Table - 12 
Marriage Incidence In se lec ted couples of Muslims a t AUgarh. 
R e la t lonsh lp 
betwreen spouses 
N on-consangulneous 
Consanguineous 
F i r s t cousin 
F i r s t cousin once 
r emoved 
Second Cousin 
Second cousin once 
r emoved 
Avezrage c o e f f i c i e n t 
o f inbreeding (o^ ) 
Coeff ic ient 
of Inbreeding 
-
Comulatlve 
0.0625 
0.0313 
0.0156 
0.0078 
No. 
847 
428 
321 
32 
75 
-
For autosomal locus 
0.0519+,0062 
Table - 13 
PODUlatlon 
Percentage 
66.4341.31 
33.57+1.31 
25.18+1.21 
2.50+0.43 
5.89+0.658 
-
For sex- l inked 
locus 
0.0543+.0063 
Di f ferent types of f i r s t cousin marriages in Muslim population, 
Types Number Percentage 
P a t r i l a t e r a l cross cousin 110 
Matri lateral cross cousin 155 
p a t r i l a t e r a l para l l e l 72 
Matr l la tera l para l l e l 91 
25.70+2.11 
36.21+2.32 
16.82+1.80 
21.27+1.97 
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Table - 14 
Es t imated consanguini ty Incidence r a t e s and nuirbera In the 
geneiral Al lgarh Muslim popu la t i on . 
Degree of 
consangu in i ty 
Non-consanguineous 
To ta l consanguineous 
T o t a l f i r s t cousin 
. P a t r l l a t e r a l c ross 
c o u s i n 
• M a t r l l a t e r a l c ross 
cous in 
. p a t r l l a t e r a l p a r a l l e l 
M a t r l l a t e r a l p a r a l l e l 
F i r s t cous in once 
rerocived 
Second cousin 
Rate 
Lower 
l i m i t 
0.6311 
0.3190 
0.2 392 
0.2442 
0.3440 
0.1598 
0.2021 
0.0125 
0.0295 
95% confidence I n t e r v a l 
Upper 
l i m i t 
0.6975 
0.3524 
0.2644 
0.2698 
0.3802 
0.1766 
0.2233 
0.0375 
0.0883 
Tota l No. 
Lower 
l i m i t 
16169 
2744 
2057 
529 
745 
346 
437 
108 
254 
Upper 
l i m i t 
17871 
3031 
2274 
584 
823 
383 
484 
32 3 
759 
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Table - 15 
Age (In completed years) of mothers a t the time of the ir 
marriages. 
Agfi a t Non-consanguineous Consanguineous 
marriage No. Percentage No. Percentage (years) 
12 8md l e s s 17 2.00 
13 25 2.95 
14 60 7.08 
15 136 16.05 
16 170 20.07 
17 188 22.20 
18 145 17.12 
19 68 8.02 
20 and more 38 4.50 
4 
8 
26 
60 
77 
86 
98 
42 
27 
0.93 
1.87 
6.07 
14.01 
17.99 
20.09 
22.90 
9.81 
6.33 
Total 847 - 428 
Mean age 
a t marriage 16.51+0.061 16.85+0.083 
^ S .E. 
S.D.(+) 1.79 1.73 
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2.2.4 Dlacusslon • 
The firequency of consanguineous marriages In the world 
i n general Is about 5% and the average coeff ic ient of Inbreeding 
(c< ) i s l e ss than 0.01 (Cavalll-Sforza and Bodnwr 1971). This 
value i s much lesser for western soc ie ty . The incidence of 
f i r s t - cous in marriages in Hungary i s about 2.9% (Czeizel e t a l . 
1976). The value of ( c< ) i s higher in the west only for small 
i so l a t ed areas v i z . 0.0254 for rxinkers of Pennysylvania (Glass 
1954), 0.0365 for Tristan da Cunha (Ba l l i t e t a l . 1966) and 
0.0434 in Samaritan islands in the Middle East (Bonne 1963). 
Consanguinity r a t e s are larger in Japan near about 10%, o(_ 
varying from 0.008 - 0.003 (Schull and Neel 1965), and in India, 
i t goes upto H.9%/:\1 being 0.064 (Morton 1961). 
On an average consanguinity i s more firequent in South 
India than in North India (Rao and InbaraJ 1977 a) . Also 
consanguinity reported from both Hindu and Muslims population 
from Andhra Pradesh, Madhya Pradesh, Maharashtra, Tamil Nadu, 
Kerala e t c . Whereas in the North and the East, the consanguinity 
i s reported only by for Muslims (Sanghvi 1975). Consanguinity, 
thisrefore, prevai ls among Muslims throughout India, as a l so in 
the world. However, the present value of 34% of consanguineous 
mating are lower than tha t ( i . e . 47%) reported from Tamil Nadu 
(Rao and Inbaraj 1977 a) . 
Basu (1978a)noticed about 50% and 42% of consanguineous 
marriages among Shia Sayyads and Dawoodi Bohras and 20.3% for 
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other Muslim groups In iDelhl and Lucknow. In the present 
study, the population happens to be Sunn! ones and thus shows 
values lower than Shias or Sayyada. The Ansarl Sunnia of 
Bihar have a lower rate of consanguinity for urban areas i.e. 
about 20% (Afzal 1984) and for Sayyads it is nearly equal i.e. 
3 4% (Ahmad 1988). The rate of consanguinity among Shia and 
Sayyads are higher, owing perhaps to their smaller population 
size and segregation from the common Sunni muslim folk. 
As usual, Sunni population of Aligarh, the most frequent 
tjipe of marriage is the first cousin marriage. It has also 
been found that cross cousin ones exceed the parallel ones but 
in both the cases tlie matrilateral ones edge over the patrila-
teral ones. Similar trends have also been reported firom the 
South Indian Muslims and else-where (Rpy Chowdhary 1976^1. The 
reason is that mothers play a significant role in the marriage 
negotiations and enjoy more affections for their own sisters. 
In general, consanguinity in India is found to be 
larger, mainly because of its geographical, ethnic, linguistic, 
religious, communal and cultural diversity. All these forces 
act together on marriage structure as well. The age at the 
time of marriage has also been reported to vary among consan-
guineous and non-consanguineous women i.e. about 2 years lower 
in non-consanguineous in Ansari population of Bihar (Afzal and 
Sinha 1984). However, no such trend is found in the present 
case, a fact which is in ti/ne with the observation of no 
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dlfference In the mernarcheal age among consanguineous women 
(Basu 19BS^.^)^he Ansarl of Bihar may fall apart owing to 
their peculiar social conditions. 
The estimation of consanguinity for the entire populat-
ion as tried, here, has been an epidemiological trend among 
most of the population workers In certain other parts of the 
world I.e. for musllm population In Kuwait (Alawadl 1985 about 
5 5.796). However, the calculation of the fluctuation In the 
real and observed values of Inbreeding rates have been only 
rarely tried. Our attenpt Is rather preliminary In understand-
ing the phenomenon, future work will be focussed toward this 
direction. 
C A P T E R - 3 
IMPACT OF CONSANGUINITY 
1. Reproductive behaviour 
2 . Anthropometry 
3. Psychometry 
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3.1 REFRODUTIVE BEHAVIOUR 
3.1.1 Introduction : 
Reproductive behaviour of a population I s a najor 
a t t r i b u t e of I ta l i fe -cycle and I t affecta the over a l l demo-
graphic pat tern of the population. As a na t te r of fact . I t , 
can be studied In a nuntoer of ways; the physiological and 
psychological factors, the socioeconomic and demographic 
features , and f inal ly , the demogenetlc aspec t s . The l a t t e r 
(Fisher 1930), be t ter studied a t the population level mainly 
In two ways - the refaroductlve performance and the reproductive 
f i t n e s s . The reproductive performance Includes a l l the facets 
of reproductive cycle from menarche to menopause, estimating 
the r a t e s of conceptions, foetal loss , neonatal and juveni le 
deaths e t c . Reproductive f i tness , on the other hand. Is best 
studied by taking together a number of parameters l ike the 
mean number of offspring produced, pre-adolescent mortali ty 
r a t e , sex-ra t io , the r a t e of select ion In tens i ty , and the gene-
t i c load. Although, the major focus of the Impact of consangui-
n i ty I s on reproductive performance, some studies have also 
been at tenpted on reproductive f i tness (Afzal 1984). In the 
present context, due to the lack of prospective study, mainly 
in the absence of sui table trained female workers, (which i s 
necessary for a muslim population) the only recourse to be 
taken was to attempt a reproductive f i tness study by r e t r o s -
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pectlve method. Hence Inportant characteristics of these 
parameters are described below :-
1. Fertility : 
Natural f e r t i l i t y has been defined by Henry (1961) as 
the f e r t i l i t y that exis ts in the absence of de l ibera te use of 
b i r t h control measiures. Some studies have shown that there i s 
a negative corre la t ion between the f e r t i l i t y and the education 
of spouses (Rele and Kantikar, 1974; Ritchey, 1975) • There i s 
a l so a different f e r t i l i t y r a t e for the d i f ferent world popul-
a t ion (Yong 1971). 
i i . Mortality t 
The death of any individual prior to its attaining re-
producing age depends upon various factors such as climate, 
availability of food, occxirence of epidemics, genetic back-
ground (Armendares , 1974). Mortality rate also depends 
upon the education of mother. It is inversely correlated with 
the socioeconomic status of the population (Singh 1974)• For 
any population mortality rate is directly related with inprov-
ed medical care (Yong 1971)• 
ill. Secondary sex-ratio : 
The ratio of nales to females observed at birth is 
called secondary sex ratio. It is defined as th« number 
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of itales per hundred females. Secondary sex ratio la found 
about 106 among American whites (Stern IQ?^ Mckuslck 1978) . 
Among Indians, It ranges from 103 to 124 In various groups 
(Pakrasl 1975; Ansarl 1980? Ansarl and Slnha 1978? Slnha 1982), 
lv» Selection Intensity j 
One of the major evolutionary factors la selection that 
brings changes In the gene frequency In a population. Its 
Intensity In various populations has been calculated by many 
workers (Crow 1958? Basu 1967? Ghosh 1970; Cavalllsfocza and 
Bodmer 1971? Talukdar 1971?Johnston and Kenalnger 1971? Barua 
1976 a and b? Lall & Slnha 1978? Ranganayakl & Injetl 1981? 
Slnha 1982? Ansarl and Slnha 1983, etc.) • 
V. Genetic load : 
Consanguinity leads to homozygosls (Jones 1924) which 
causes various lethal, sublethal, deterImental and deleteri-
ous alleles to be expressed, and causing morbidities. One 
measure to assess the nagnltude of morbidity In a population 
Is known as genetic load (Morton 19<'8:;^b) .There are various 
forms of this load, mainly mutational, selection, segregation 
and Inbreeding ones. Inbreeding studies have been widely used 
for assessment of this load In various populations (Morton et al 
1956) . 
*• 46*^ 
3.1..2 Material a and Methods j 
Random samj)les of the population residing In these 
area (mentioned earlier) were used for the survey. For these 
purpose* lanes, localities and regions abounding Quraishl po-
pulation were identified and the households were numbered. 
Later on with the help of table of random number, specific 
localities were picked up for intensive survey. The mothers 
past 45 years of age or those having their last child as 10 
years were deemed eligible for collecting the data. So women 
who entered into the menopause were approached for giving in-
formation by recall method regarding total nuntoer of fUll term 
live children born, their sex and mortality. Care was taken to 
omit the women who had used birth control means, and were not 
entered into polygamy by their husbands. 
The detailed account for the mode of collection of data 
aure given below :-
1. Fertility : 
I t was determined by noting the number of l ive borns 
per mother. The range of var ia t ion, frequency d i s t r ibu t ion , 
the mean, mode standard deviation, standard error and s tudent ' s 
• t ' t e s t was applied to evaluate the difference among consan-
guineous and non-consanguineous population. F e r t i l i t y was 
determined with respect to the children of male and female 
sexes separately and also cumulatively. 
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1 1 . Mortality : 
The nunrtoer of a l l pre-adolescent (before 15 years of 
age) non^accidental deaths among the offspring were noted. 
This Included postanatal . In fan t i le (death of children upto 
7 years) and juvenile (death between 7 to 15 years) death of 
e i the r sex separately and also together. The mortal i ty r a t e 
was determined by taking the number of cases dead as percent 
of l ive b i r t h s , 
i l l . Secondary sex r a t i o : 
'The sex of the children born a l ive or dead were noted 
and the nurttoer of boys per hundred g i r l s born wore ca lcula ted . 
Abortions, miscarriages or foetal loss with unidentif ied sex 
were excluded out . 
i v . Selection in tens i ty : 
For to ta l evaluation of the reproductive f i tness , the 
index of select ion In tens i ty (based on f e r t i l i t y and mortal i ty 
r a t e s and a lso on the variance in f e r t i l i t y ) was calculated 
among males, females and sexes combined for consanguineous and 
non-consanguineous respect ively, using the formula of Crow 
(1958)» 
1 = 1 + ^f 
m Ps 
P Vfc 
When, ^m ' -=-^— , ^f - — ^ and P. - 1 - P^ 
^s (x)2 » ^ 
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Whare (I) I3 the Index of to ta l select ion, ( I ) la the Index 
in 
of se lect ion due to mortali ty, (I_) I s the Index of se lec t ion 
due to f e r t i l i t y , (X) i s the mean number of l i ve b i r t h s per 
wonan un t i l her a t t a in ing the age of 45 years and above, (V,) 
I s the variance in the nuntoer of l ive b i r th s due to f e r t i l i t y , 
(P.) i s the premature death i . e . death before a t t a in ing the 
puberty or before the age of 15 years . 
V. Genetic load : 
In order to assess the magnitude of morbidity, the gene-
t i c load (based on survivabi l i ty , and mortali ty rates) were 
calculated for males, females and sexes combined among consan-
guineous and non-consanguineous population, u t i l i z i n g the con-
venient B/h r a t i o of Morton (1961) : 
A B 1 - S, 
„ 1^ B • — 
Where (B) is the coefficient of regression of mortality, and 
(A) is the Intercept at F » 0, (F) is the coefficient of in-
breeding, (S.) is the proportion of survivability in consangui-
neous* 
3,1«.3 Results : 
1. Fertility : 
The mean nuntier of live born children per mother was 
calculated by frequency distribution, this distribution follow-
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ed a normal type of curve in both the cases (Table 16) . The 
range of l ive born per nother I s found to range from 0 to 12 
and 0 to 11 among non-consanguineous and consanguineous groups. 
The modal numbers are 5 and 6 respec t ive ly . The mean nunber 
of children born per mother i s 4,73 in the former and 4.68 
among the l a t t e r . Thus the difference i s not s ign i f i can t . 
However the nuntoer of never pregnant woman i s higher among the 
consanguineous which i s 3.09% as conpared to 1.88% among 
non-consanguineous. 
The frequency d i s t r ibu t ion of mothers giving b i r t h of 
e i the r sex i s also normal in both the population. The mean 
number of male children born per mother i s 2.55 for non-con-
sanguineous and 2.48 for consanguineous (Table 17) . The modal 
value of nale children i s 3 and 2 respec t ive ly . The mean 
nuntoer of female children born per mother 2.19 and 2.16 r e s -
pecftively. The modal values are 2 and 2 . Thus a l l the diff-
erences among the non-consanguineous and consanguineous are 
s t a t i s t i c a l l y ins ign i f i can t . 
i l . Mortality : 
I t was calculated by considering together ,post natal , 
i n f an t i l e and juvenile deaths. Any accidental death before 
a t t a in ing the age of 15 year was not taken in to considerat ion. 
The magnitude of mortali ty (Table 18) i s nearly 0.2250 for 
non-consanguineous (0.2355, 0.2123) and 0.2621 for consanguineous 
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(0 .2745, 0.2476) group, while the t o t a l value for the e n t i r e 
group I s 0.2426 (0.2538, 0 .2293) . Consanguinity thus shows 
a higher t o l l as compared t o the non-consanguineous c l a s s . 
Table - 16 
Frequency d i s t r i b u t i o n of mother g iv ing b i r t h t o va r i ed 
nuntoer of ch i ld ren 
S l b s h l p s i z e Non-consa. Consan. 
0 2 4 
1 7 5 
2 11 10 
3 14 13 
4 16 12 
5 18 14 
6 15 20 
7 11 9 
8 5 5 
9 3 2 
10 2 2 
11 1 1 
12 1 
Tota l NO. of mother 106 97 
X+S.E. of l i v e l:)orn/inother 4.73+0.23 4.68+0.23 
S.D. (+) 2 .43 2.36 
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Table - 17 
Frequency d i s t r i b u t i o n of mothers giving b ir th to nale and 
female children In va r ied nurrber. 
Slbahlp 
of any i 
0 
1 
2 
3 
4 
5 
6 
7 
size 
sex Nonconsa 
11 
15 
25 
29 
14 
9 
3 
0 
Male 
» Consaa. 
15 
11 
24 
21 
16 
6 
3 
1 
Female 
Nocosan. 
19 
19 
26 
23 
8 
7 
2 
2 
Consan. 
19 
16 
25 
15 
14 
6 
1 
1 
Total no. of 
mothers 
106 97 106 97 
X+S.E. Of 
l i v e born per 2.55^0.14 2.48+0.16 2.19+0.16 2.16+0.16 
mother 
S„D. (+) 1.47 1.63 1.65 1.62 
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Table - 18 
Mcartallty as ascei'talned among children born a l ive by sex of 
chi ld and parental r e l a t ionsh ip . 
Non-consangulneoua 
Al ive 
Dead 
Tota l 
Propor t ion 
Male 
211 
65 
276 
0.2355 
Female 
178 
48 
226 
0.2123 
Tota l 
389 
113 
502 
0.2250 
Consanguineous 
Al ive 
Dead 
Total 
Propor t ion 
Coiriolned 
Al ive 
Dead 
Tota l 
Propor t ion 
177 
67 
244 
0.2745 
388 
132 
520 
0.2538 
158 
52 
210 
0.2476 
336 
100 
436 
0.2293 
335 
119 
454 
0.2621 
724 
232 
956 
0.2426 
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The same data can a lso be expressed In terms of per-
centage of cases dead. The percentage no r t a l l t y (Table 19) 
values are 23.55 and 27.43 for males and 21.23 and 24.76 
for females among non-consanguineous and consanguineous group. 
Thus there Is no s ignif icant effect of the consanguinity of 
t h i s parameter. The female mortali ty r a t e as a whole Is 21.2 3, 
24.73 respect ively, whereas male mortali ty r a t e I s 23.55, 
2 7.45 respect ively, the female mortali ty r a t e being s l i g h t l y 
lower. This i s perhaps due to the sex-lined l e t h a l s get t ing 
more pronounced In na les . 
i l l . Secondary sex-ra t io : 
The secondary sex-ra t io (Table 19) i s calculated from 
the values of to ta l number of male children born per hundred 
female chi ldren. The values arc 122.12 and 116.19 among 
non-consanguineous and consanguineous respec t ive ly . The 
difference i s , hew ever. Ins igni f icant for t h i s parameter. 
I v . Selection In tens i ty : 
Selection In tens i ty (Table 20) was calculated using the 
formula of Crow (1958) . The values are s l igh t ly greater 
among consanguineous group I . e . 0.6991 in comparision of 
0.6306 among non-consanguineous group. Different conponents 
of se lect ion in tens i ty l ike I^ ^^ , I^, ^^^B *'®^ ® calculated 
among separate sexes for respect ive groups. The value of 
the a l l components among non-consanguineous males are lower 
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l „ e . 0.3080, 0.3321, 0.4344, 0.7424 In comparlsion of 0.3784, 
0.4308, 0.5938, 0.9722 among consanguineous na le s . In the 
case of non-consanguineous females the values are 0.2695, 
0.5671, 0.7200, 0.9895 with respect to 0.3290, 0.5612, 0.7463, 
1.075 among consanguineous females. On closer watch, the 
differences are more pronounced due to consanguinity mainly 
i n Ijjj conponent (I component showing less v a r i a t i o n ) . The 
female sex la less affected due to select ion as compared 
with the i r male counterparts . The population i s thus put to 
d i s t i n c t disadvantage due to consanguinity. 
V. Genetic load : 
The estimate of genetic load (Table 21) is rather moder-
ate In present population. The B/A values range from 2.64 to 
2.66, the males having slightly lower value i.e. 2.65. The 
estimates of A and B follow a trend of lowering values in the 
case of females. Conversely, the survivability components 
are higher for females as compared to males, both for non-
consanguineous (S.) and consanguineous (S^) cases. Obviously 
the latter (S,) have always lower values as compared to the 
farmer (S^^). 
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3.1.4 Digcusaion : 
The earlier studies have highlighted the detBimental 
effects of inbreeding such as decreased fertility and increa-
sed nortality (Bemlss, 1858, Arner 1908, Sutter & Tabah 1952, 
1953, Book 1957, Slatis, Reis & Hoene 1958; nronanraju & 
Meera Khan 1963b) .Some more recent studies however reveal 
moderate to slight Inpact only (Schull and Neel 1972, Roberts 
& Bonne 1973; Prelre - Mala and Krleger 1975), although, there 
is much more controversy on real inbreeding effects (Rao 19S8). 
Pew studies such as those of Sutter and Tabah (1953) 
report no significant Inbreeding effects on such parameters as 
st<»rility. Darligton (1960) postulates that human stocks can 
maintain not only t^ ielr greatest unifccmity but also their 
highest fertility with regular cousin marriages. Studies among 
Mennonlte and Hutterlte communities in the U.S. have revealed 
high nett fertilities and Increased over several generation 
(Eaton and Mayer 1954) . Studies on the Jewish communities in 
Europe and of certain royal families did not show declines in 
fertility as a result of inbreeding (Darlington 1960). The 
present studies do not show any significant effects of inbreed-
ing on sterility or fertility. The nett fertility, defined as 
the total live births minus non-accidental deaths prior to the 
age of 21 years (Schull et al.l.5|70a), showed no significant 
differences with non-consanguineous ones. 
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The effectii of consanguinity on mortality have appear-
ed to vary from population to population (Schull and Neel 
1965). 
Reproductive wastage Increased due to consanguinity 
have been reported by Schull (1958); Guazelll (1970), Basu 
(1975, 1978) In different populat ions. During survey the data 
were col lected by r eca l l method so tha t spontaneous abort ions, 
miscarriages and s t i l l - b i r t h s could not be considered r e l i a b l e , 
and hence only the incidence of pos t -nata l mortal i ty was ascer -
t a ined . The present work repor ts mortal i ty Increase due to 
consanguinity by 3.9% for males and 3.53% for females. This 
finding shows only narginal r i sk s for morta l i ty . Mortality due 
t o consanguinity i s found to be lower among the female chi ldren . 
Sex r a t i o seems to vary among dif ferent r a c i a l groups, 
bljrth order, age of parents and, occasionally, during times of 
stiress (Novltski and Kimball 1958) • The inference from most of 
these studies i s that some biological process I s a t play in 
determination of sex a t b i r th (Renkonen, Makala and Lehtovaara 
1962). The secondary sex- ra t io , obtained in the present case, 
does not differ s igni f icant ly from tha t of non-consanguineous 
group; though lower values are obtained for the consanguineous 
ch i ld ren . This type of lower trend has been reported by Schull 
(1958) . 
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The value of the selection Intensity obtained firom the 
present population, shows slightly greater rate among consan-
guineous groups than tiiat of non-consanguineous ones. This 
little variation of the intensity may be in the mortality 
component of the respective groups, which is not so signifi-
cantly different here. However, the consanguinity enhances 
the over all Intensity of elimination. 
The calculation of genetic load for the present popu-
lation shows values higher than that for some Indian tribal 
population, viz. 0.5560 per zygote for Tangala Malas, and, 
nearly equal to the other one (2.54), viz, for Rampala Malas 
(Changel Reddy 1982). The study of Ansari Muslims in Bihar 
have a higher level of genetic load (Afzal, p.c.) and slightly 
lawer for Sayyids (Aftab p.c.) . The rather lower estimate of 
consanguinity among OuraishJs may speak about their relatively 
richer protein diet and a comparatively elite gene pool, as 
coiifpared to muslims in Bihar, 
Rao and Inbaraj studied the effects of Inbreeding on 
feirtility and sterility (1979a), reproductive wastage (1977 b), 
human reproduction due to long term practice of inbreeding 
(1979b) .The common reason for declining reproductive fitness 
due to consanguinity is the homozygosis of lethal, semilethal, 
and the detrimental genes in the gene pool(Jones 1924). In the 
ou1±)red population these deleterious genes remain in heterorz-
ygous condition. Consanguinity leads to homozygosis in which 
case detrimental genes is more pronounced to be expressed. 
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3.2.1 Intro<3uctlon : 
The measurement of the physical traits of body struct-
ures is referred to as anthropometry (Davenport 1927, Stone 
1955, Roberts and Weiner 1958). The use of anthropometry in 
study of populations is quite common among hunan biologists, 
(Barnicot 1958, Harrison 1964, Dottzhansky 1962) mainly for 
three purposes viz. the racial and ethnographic study of man, 
characterization of abnormalities (morbidities and ratardat-
iona) and commercial applications for consummable goods and 
i1::eras (Singh & Bhasln 1970) . In some cases, it can be used 
for selecting desired personnels like for defence and space 
ptirposes. Anthiropometry, broadly speaking, is classified into 
araniomery, oatRometry and somatometry concerned with head, 
bone and body measurements respectively (Cameron 1920, 
Prazer 1946, Duperties 1950). A nuntoer of landmarks and spots 
are used for defining various metrical traits, and, consequent-
ly standard tools, called gadgets, are used for measuring these 
(Steggarda 1947, Lucile 1951) • A nurrber of ratios and indices 
(Graves 19 38, Daa et al. 1985 a & b, 1986 a & b) are also 
determined firom the original readings for two or more given 
taraits and these are tised in anthropological literatures for 
describing a population. Anthropometry, therefore, is an 
important technique (Vfillois 1965) in measurement of growth and 
development of Individuals (Krogmanh 1950, Tanner 1962, 1986, 
Cameron 1986) . 
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A large nuittoer of anthropometric t r a i t s are known for 
t h e i r strong select ion values, and have been used for a ssess -
iDent of f i tness c r i t e r i a of populations (Kaurve 1948, K."& Dandakar 
1951? K. & Malhotra, 
^1968) . However, only polygenic mul t i factor ia l t r a i t s are 
chosen for Inbreeding depression study (Daniels e t a l , 1982) 
subject to d i rect ional select ion (Krelger 1969)• There are 
four major t r a i t s which have been widely used in growth and 
developmental studies (preece 1978, Lukaski 1987) v i z . s tand-
ing height, body, weight, chest g i r th , head-circumference and 
one index r e l a t i ve ches t -g i r th . A br ief account of the i r 
individual description i s given below : 
1• Standing height : 
I t i s defined as the ve r t i ca l distance flrom vertex to 
the floor (stature) . I t Is the overall nranifestation of 
ske le ta l and muscular growth and maturation of an individual 
and shows dimensional changes with time (L i t t l e and fteas 1989) 
though the different erribryonlc periods and thereafter(Cameron 
1986). The early period of growth shows faster veloci ty in 
the head region, while the postnatal period sees the r e s t of 
the body to grow r e l a t i v e l y faster than the head region u n t i l 
reaching the adolescent period having a spur t of growth a t 
puber ty . Genetically height i s a polygenetic t r a i t with 
reasonably good he re t ab l l i t y r a t i o Johanaon 1926, 
Pearson 1904, Kimble e t a l , 1974). Height i s a lso an index 
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Of evolutionary change over time for man, as there Is a 
secular trend toward i t s gradual increase in ce r ta in populat-
ion (Lenz 1959) • Factor affecting height are age, sex, n u t r i -
t ion , her id i ty , geographical and ethnic background, besides 
hormonal and emotional factors (Vogel^l980)• Malnutrition 
and vitamin deficiency can impair the process to a greater 
ex t ran t (Dean 1965) . 
i i « Bpdy weight t 
Body weight is a measure of nett gain in the over all 
anabolic proceaaea, indicating growth (FSust 1986). It is a 
highly variable cliaracter, dependent upon diet, exercise, life 
style, rest ethnicity, geography, climate, and the genetic 
factor like sex, ;f)arity, parental factor and physical consti-
tution (Frisch and Revelle 1970, 1971 a & b, Garn and Pilking-
ston 1984, Glllum et al. 1982). It shows somewhat lower heri-
tability ratio. Gain in the body weight is an environmento-
genetical manifestation and is among the major fluctuating 
measures• 
iii« CheSt-girth • 
It is a measure of the chest of the subject while he 
or she is breathing normally. It denotes the over all thoracic 
potential of sustaining energy demands of tJ^ e body by pulmonary 
exercise of breathing, and hence has great adaptive value. It 
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affects the breathing capacity by affecting. In turn, various 
other organs and in considered to be a najor source of physical 
power. It depends upon the factors referred to above as also 
on exercise and working hours. 
Iv. Head-clrcumferBnce : 
The horizontal circumference of the head la defined 
as the maximum of the head circumference when taken on that 
plane. It Is a major Indicator of growth, (Illlngworth 1980) 
especially of the brain and facial structures, thus high-
lighting the profile of the body. It is less dependent upon 
environmental factors, the genetic factors affecting the dimen-
sions quite significantly. 
The standards for a given population for all of the 
above factors are available for adult population of two sexes 
separately. However age specific profiles are also determined 
and conparlsons tried. 
v. Relative chest-girth index 5 
It is among the most Important anthropometric indices 
widely used for individual or population conparlsons. Lowering 
of this Index indicates lack of fitness. It depends upon age, 
sex, parity, genetic and ethnic background, as well as physical 
and nutritional parameters. 
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3-2.2 Materials and Methods : 
Random samples of school going boys numbering 22 In 
each of the age groups from 6 through 11 (conpleted) years In 
both non-consanguineous and consanguineous groups respec t ive ly 
were picked up for assessing the i r anthropometric measurements. 
The g i r l s were not opted for th i s type of atudy as the a s s i s -
tance of female worker was not obtained. The boys were a l l 
healthy showing normal school attendance and performance with-
out any physical or mental handicaps and ai lments . Their 
parents came from m l^ddle c lass socio-economic background with-
out known physical or mental ai lments. The measurements were 
taken during the school hours in the le i sure periods in the 
presence of the pr incipal and class teacher . The measurements 
were taken using standard anthropometric tools and techniques. 
The de t a i l s of which are described below t -
1 • Standing height : 
The subjects were allowed to have minimum clothes, a l l 
loose ou t f i t s were removed. Each subject, measured separately, 
was asked to stand erect on the level of floor, agains t a wall 
with his back and hips touching i t . The feet, devoid of shoes, 
ran pa ra l l e l to each other, the heel again touching the wal l . 
Arms hanged to the maximum and palms of hands touched the 
t h ings . The head of the subject was in r e s t without causing 
any s t r a in on eye, ear plane (Frankfurt plane) • From the 
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r l g h t s ide of the sub jec t , a penc i l touched the apex (vertex) 
of the head, giving the proper marking on the w a l l . The h e i g h t 
(mm) viQs then measured with a tape on the w a l l . The p o s t u r e 
of the sub jec t was ensured t o remain undis turbed , and help 
was sought from a col league for t h i s . The s u b j e c t was 
ensured not to be bored or gloomy. 
I I . Body weight ; 
The body weight (kg) of the subject was taken with a 
weighing machine (Libra) to the satisfaction of the Investi-
gator, keeping tJie standard precaution. The weight of the 
cloth was adjusted with. 
III . Chest-girth : 
The measurement of chest girth was taken with the help 
of a steel tape held horizontally at the level of the nipples 
and passing over the lower scapular angle. The arms, raised 
prior to encircling the chest, was brought to the normal. Only 
normal breathing chest girth was taken. 
iv. Head circumference j 
It Is the nrvixlmum circumference of the head taken hori-
zontally. The tape was hold with left hand on to glabella and 
It was taken with right hand over the left side to opisthocra-
nion, then over thf? right side back to glabella. The tape 
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was wound around the head a t tlie same l e v e l . Care was taken 
to fix opisthocranion, before the hand allowing the iraxlmum 
crania l length. 
V. Relative ches t -q l r th Index : 
I t Is calculated by taking the r a t i o of the chest g i r t h 
to the s ta tu re of the individual and get I t mult iplied by 
hundred. I t Is an inportant somatic Index, r e l a t ed with health 
and physical f i tness of an individuals^ 
3.2.3 Results : 
The values for different anthropometric measurements 
In present sanple have been determined from di f ferent age 
groups taken separately for a l l the parameters v i z . body 
weight, standing height, chest g i r th and head circumference. 
The means for different age groups have been compared between 
consanguineous and non-consanguineous groups and the level of 
significance noted. The mean values (Table 22 through 25) for 
the two groups show variat ion for the age groups 6 years through 
11 years from about 11 kg to 24 kg in the non-consanguineous 
group to 10.5 kg to 22 kg for consanguineous one (body weight), 
the same trend Is to followed for other t r a i t s v i z . 1115 mm to 
12 32 and 1106 to 1222 nro (standing height) , 548 mm to 663, and 
543 to 655 mm (chest g i r th ) , and f inal ly 502 to 529 and 497 to 
5 24 mm (head circumference). I t follows tha t the differences 
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a r e s igni f icant a t 5% l e v e l . For some of the age groups the 
values show lower lovel of ' t* difference and the effects 
may thus only be marginal. Surprisingly, the level of veirl-
a b i l i t y of the data shows lowering values as depicted in the 
coeff ic ient of variance in the case of consanguineous sanples, 
for nearly a l l of the t r a i t s measured. This shows the consan-
guini ty does not Increase genetic variance in the populat ion. 
The r e l a t i v e chest g i r th index, however, shows no 
difference among the two sarrples for a l l the age groups, the 
mean of v^ich vary from 49 for 6 year old to about 54 for the 
11 year old ones (Table 26) . 
The r a t e of growth per year for a l l the parameters can 
be determined in terms of percentage gain in the mean of the 
measurements of incllvlduals in one age group to subsequent year 
age group. The values (Table 27) are edmost s imilar for non-
consanguineous and consanguineous ca tegor ies . However, these 
values differ in different age groups and for d i f fe ren t t r a i t s , 
(Fig. 1) v i z . the body weight and chest g i r th show highest 
r a t e of growth dialing the 8th year, whtjreas s t a tu re and head 
circumference follow su i t in the 9th year. The lowest r a t e s 
aire seen in the 10th (chest g i r th , head circumference), and 
11th year (body weight and standing height) • The over a l l r a t e 
of growth, however, i s lowest for head circumference (1%), 
followed by standing height (2%), chest g i r th (4%) and the 
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hlghes t of a l l , body weight (16%) , 
As expected, a l l of those anthropometric measurements 
show a highly posi t ive corre la t ion with age aa independent 
va r i ab le . The means of the measurements on tha t age group 
has been plot ted against the respect ive age and the graphs 
(Pig. 2 to 5) thus obtained show a steep curve,. The inbred 
cxirve i s always subdued by the curve for outbred ch i ld ren . 
The magnitudes of co-eff ic ients of corre la t ion between age and 
the said anthropometric variable thus always reach 0.9+0.002 
(Table 28), and the consequent level of ' t ' i s highly s i g n i -
f ican t for both the groups of subjects (consanguineous and non-
consanguineous), respec t ive ly . 
The rrassessment of regression on age i s s imilar ly com-
puted for both tho groups, and the values (Table 29) show the 
ef fec t of consanguinity to be s t i l l d i scern ib le . 
The graphs depicting regression on age, are a lso found 
t o be steep s t r a igh t l ines (Fig. 6 to 9), again the consangui-
n i ty curve i s suppressed by the non-consanguineous one. To 
depict the deviations (for different age groups), from the 
regression l ine , the means of the values are shown as s c a t t e r s 
on the l ines of regression, for e i ther of the consanguineous 
and non-consanguineous group (Fig. 10 to 13) tlie deviations 
a re narrowed in most of the cases . 
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The re l a t ion of inbreeding with the given variables 
have a lso been found to be highly correlatod (r - 0.9, 
Table 30)• To aaaasa the re la t ionships of consanguinity with 
di f ferent body measurements, the values of consanguineous off-
spring were regressed on non-consanguinecus ones for d i f ferent 
t r a i t s respect ively (Fig. 14) . The curves converge below the 
abcissa, liaving negative assoc ia t ions . The slope in the 
t r a i t s of chest g i r th and body weight are in disadvantaq|s to 
the case of consanguinity, though not going below the point of 
o r i g i n . The difference in the effects of inbreeding on diff-
e ren t t r a i t s might be a t t r ibu ted to the i r varying nature of 
h e r l t a b l l l t y . 
The re la t ionsh ip of the t r a i t s with the veiriables given 
here i . e . age and inbreeding, was also analyzed by the t e s t of 
ANOVA. The r e su l t s (Table 31) show the effect of age to be 
highly s igni f icant for di f ferent t r a i t s (F var ies from 11.6 
through 3778) . However for consanguinity the ef fec t seems to 
be ins ign i f ican t (Table 32), the F reaching only 1.018 for 
head circumference, for others the variance r a t i o I s negl igible 
(0.1 approx) . 
To have an estimate of the consistency in the parameters 
measured on tl-ie individuals, the In t rac lass cor re la t ions for 
the said variables were determined both for the consanguineous 
and non-consanguineous groups separate ly . The variables show 
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very high positive inter-correlations (i.e. 0.9) with each 
other (Table 33). 
A nomogram showing the dependence of body weight on 
height is a straight line (Fig. 15) but the slope Is not steep. 
The effect on height for higher age groups Is thus danpened. 
As but expected, inbreeding curve Is trailing behind outbred 
one but the retardation is comparatively lower in the higher 
age groups. A curve on height versus head circumference relat-
ionship Is a straight line inbreeding again showing a lower 
performance level. However the slope Is steepei'. A very 
Interesting finding is that of the dependence of chest girth 
on body height. The slope here is rather steep(jr, strangely 
enough, the inbred nomogram Intermingles with tliat of outbred 
one. This means inbreeding is not so effective in depressing 
this parameter. However, the nomogram is having a lower range 
in case of inbred sanple as it starts later and finishes earlier 
than the points of origin at the end of the nomogram. From the 
above curve, it is thus clear that inbreeding has a varying 
age related response in the rate of growth for all these traits; 
the individual traits only differing in their over all quanti-
tative behaviour. However, the details of the nature of growth 
curves have yet to be worked out by suitable observations in 
future. 
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Table - 26 
R e l a t i v e chea t g i r t h index (ches t g i r t h s t a t u r e index) 
Age in Nurrfcer Non-conaanquineous 
y®^® Index(%)+5.E. 
Consanguineous 
Index (%)+S.E. 
6 
7 
8 
9 
10 
11 
22 
22 
22 
22 
22 
22 
49.11+0.12 
50.42+0.17 
51.74+0.14 
52.00+0.13 
52.33+0.16 
53.82+0.15 
49,10+0.12 
50.21+0.16 
51.53+0.15 
51.91+0.13 
52.01+0.16 
53.58+0.14 
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Table ~ 28 
C<3rrelatlon of anttiropometric measuremrnta with the age 
of subjects In two groups. 
Tj^jes of 
measurements 
Non-consanqulneous 
'r"^ mr(+) 77", 
Consanguineous 
' r ' mr(+) 
Body weight 0.98 0.002 9.84 0.99 0.001 14.03 
S tandlng 
height 
0.99 0.001 14.03 0.90 0.002 14.03 
Chest g i r th 0.99 0.002 14.03 0.99 0.0021 14.03 
Head clrcum-
facence 
0.96 0.008 6.85 0.98 0.002 9.84 
Rela t ive 
chest g i r th 
Index 
0.95 0.001 6.08 0.95 0.001 6.08 
- 78 -
Table - 29 
Measiorements of d i f f e r e n t t r a i t s for given age groups before* 
and a f t e r r e g r e s s i o n (adjustment) . 
T r a i t s Measurements for d i f f e r e n t age (yra) group 
a f t e r adjustment 
6 ^ 8 5 To IT" 
Body weight (kg) 
Nonconsan, 11.274 13.916 16.558 19,2 21.42 24.484 
Consan. 10.784 13.168 15.552 17.936 20.32 22.704 
• t ' 1.49 2,57 3 . 0 1 . 2.68 2.82 3.81 
S tand ing he igh t (mm) 
Nonconsan. 1114.38 1139.34 1164.30 1189.26 1214.22 1239.18 
Consan. 1107.07 1131.64 1156.21 1180.78 1205.35 1229.92 
' t ' 2.68 2.48 2,80 3.07 2.78 3.66 
Chest g i r t h (mm) 
Nonconsan. 550.68 573.44 596.2 618.96 641.72 664.48 
Consan. 546.1 568.11 590.12 612.13 634.14 656.15 
' f 2.94 2.56 2.95 3.67 3.89 4.12 
H^ad c i rcumfer-
ence (mm) 
Nonconsan. 505.22 510.58 515.94 521.3 526.66 532.02 
Consan. 498.67 504.21 509.75 515.29 520.83 526.37 
• t ' 3.42 2.17 2.40 2.35 2.57 2.65 
k e l a t i v e c h e s t -
g i r t l i index 
Nonconsan. 49.28 50.16 51.05 51.93 52,82 53.70 
Consan. 49.28 50.16 51.05 51.93 52,82 53.70 
For r e g r e s s i o n va lues , see t a b l e 22 t o 26 . 
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Table ~ 30 
C o r r e l a t i o n of Anthropometric nxjasureniints with the consan-
g u i n i t y of sub j ec t s in two g roups . 
' r ' 
mr ( + ) 
' t ' 
Body weight 
0.99 
0.00 
14.03 
Standing 
h e i g h t 
0.99 
0.00 
14.03 
Table - 31 
Chest 
g ir th 
0.99 
0.00 
14.03 
Head c i r -
cumference 
0.99 
0.00 
14.03 
Analys i s of va r i ance of da ta for an thropomet r ic measurements 
on the age f a c t o r . 
Types of 
measurements 
Body weight 
S tandlng 
he ight 
Source of 
v a r i a n c e 
Between the 
groups 
wi th in the 
groups 
Tota l 
Between the 
groups 
Within the 
groups 
Tota l 
Between the 
groups 
Sum of 
squairea 
2 38.35 
4.26 
242.61 
21972.61 
6.978 
21979.58 
17646.20 
d£ 
5 
6 
11 
5 
6 
11 
5 
Mean-
square 
or 
variance 
47.67 
0.71 
•* 
4394.52 
1.163 
-
3529.24 
Variance 
r a t i o or 
P 
67.14 
-
3778.6 
-
Chest-
g i r t h Within the 130.4 groups 
21.73 
Head c i r -
cumference 
R e l a t l v e 
c h e s t - g i r t h 
index 
Tota l 
Between the 
groups 
Within the 
groups 
To ta l 
Between the 
groups 
Within the 
groups 
Tota l 
17776.6 
1093.84 
113.13 
1206.97 
25.30 
77.25 
102.55 
11 
5 
6 
11 
5 
6 
11 
— 
218.76 
18.85 
-
5.06 
12.87 
— 
162.41 
11.60 
0.393 
- 8 0 -
Table - 32 
Ana lys i s of var iance of data for anthropometr ic measurements 
o^ n the inbreeding f a c t o r . 
Types o£ Source of Sum of 
n>easurement va r i ance squares 
df Mean square Variance 
or r a t i o or 
va r i ance F 
Body weight 
S tanding 
h e i g h t 
Ches t -
gJLrth 
Head 
c i rcum-
ference 
C h e s t - g i r t h 
index 
Between the 
groups 
Within the 
groups 
Total 
Between the 
groups 
Within the 
groups 
Total 
Between the 
groups 
Within the 
groups 
Totnl 
Between the 
groups 
Within the 
groups 
Total 
Between the 
groups 
Within the 
groups 
Total 
3.92 
238.69 
242.61 
209.66 
21769.9 
21979.56 
124.74 
17651.88 
17776,62 
111.56 
1095.41 
1206.97 
2.15 
100.40 
102.55 
1 
10 
11 
1 
10 
11 
1 
10 
11 
1 
10 
11 
1 
10 
11 
3.92 
23.86 
-
209.66 
2176.99 
-
124.74 
1765.18 
-
111.56 
109.54 
-
2.15 
10.40 
-
0.164 
-
0.09 
-
0.07 
-
1.018 
-
0.206 
-
- 8 1 -
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Table - 33 
Correlation matrix for different traits between two groups 
(below diagonal are consanguineous value)• 
Body weight 
S tandlng 
height 
Chest g i r t h 
Head c i r -
cumference 
Body 
weight 
0.99 
0.99 
0.94 
3 .2 .4 Discussion : 
Standing 
h e i g h t 
0.99 
0.98 
0.98 
Chest 
glrfch 
0.99 
0.98 
0 .97 
Head 
ci rcumference 
0.98 
0 .97 
0.97 
The study of Inbreeding on growth and development has 
been widely used to detect the effects of Inbreeding on poly-
genic traits (Yamada e± al. 1972, Komal and Tanaka 1972), The 
etirller studies In this direction have been conducted by Mange 
(1964) and Barral et al. (19i^ 4) on adult dimensions In Cauca-
sians. However, these studies also Included In them the 
paurental measurements, and a combined association of paternal 
and offspring traits were looked Into. In Hutterlte Isolate 
of Manage, the regression on paternal and maternal Inbreeding 
-97-
was insignif icant* Berra l ' s conscripts of the I t a l i an 
mi l i t a ry showed s igni f icant corre la t ions vdth b i r t h place^ 
migration, ru ra l residence, the t r a i t s showed negative r e -
gression (chest-circumference). Mange's study showed f i r s t 
cousin to be shorter by 2,2 cm for the nale and for the fe -
male 4.8 cm, Barra i ' s regression predicted inbred offspring 
t o be shorter by 0,2 cm, Neel 's study in Hirado, Japan(19 70^  a) 
predicted decrease of 0,8 cm in both males and females. 
In the study on Inbred children in Hirado, some <:A>ser-
vations on the re la t ionship of anthrometrlc t r a i t s to age and 
SES was noted. Palrwlse comparisons (30 in a l l ) did not d i s -
close any heterogeneity. No s igni f icant r e la t ionsh ip of anth-
ropometrics to consanguinity or inbreeding was ever seen for 
2 
e i the r parent on x ana lys i s . 
In the Ndel's ea r l i e r study in Hiroshima and Nagashaki 
on School children aged 5-12 years, a s ign i f ican t effect was 
noted, and Neel a t t r ibu ted t h i s to a smaller sample s i z e . The 
age-group of the subjects studied a lso assume inportance. I t 
i s given by Neel (1969) tha t three age-groups,vlx. 5-12, 13-15, 
and 29-59 were used for invest igat ions by him; the r e s u l t s for 
5-12 years (Hiroshima & Nagashaki) were s ign i f i can t which was 
akin to Morton (19 58) observation on 9 months old children in 
Japan, Hence, i t was suggested that physical development study 
should be re la ted with ent i re l i f e span. Neel e t a l . when 
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dlscusslng the effects of inbreeding, did show corre la t ions of 
SES, fallxire for regression for which would r e s u l t in to under-
estimation (32% in Hlrado) or overestimation (9% in Hiroshima) 
or a to t a l or 40% of the values of t r a i t s to show the f luctu-
a t ion i t the assessment of inbreeding depression. 
The present study, a t ten^ted in a small sanple of 
Allgarh, has grosly neglected the desired preconditions of 
socio-economic concomitants and hence desired pretreatment of 
various measxirable s t a t i s t i c s . However lack of observation of 
these variables to have any s igni f icant bearing on these 
pisurameters among nuslims, did not necesslate th i s measxire. As 
such observations fa i l to show quite s igni f icant depression, 
for some the effects are only marginal. Since the study did 
not r e l a t e to parental inbreeding, no measurements among parents 
were a t tenpted . Even fai lure to have the ass is tance of female 
workers l imited the opportunity to take measurements on female 
subjects , a major source of var ia t ion and val idat ion of da ta . 
Our smaller sanple size may be responsible for lack of t h i s 
observation, or the effect of socio-economic concomitants might 
have underestimated i t and so on. 
Study on inbreeding effects for anthropometrics has been 
attempted by a few workers in India a lso (Slbert e t a l . 1979, 
Gopal, 19ffB)~ 
Rao Sc InbaraJ, 1980, Ranganayakl & In je t l 1983)6 and a lso among 
/, 
musllms. Basu (1978a) has reported growth and developmental study 
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among the muslims, of Lucknow, for such measures l ike s t a tu re , 
s i t t i n g height, weight, head length, head breadth, head c i r -
cumference, and cheat g i r th e t c . Fxcept for s t a tu re and s i t t -
ing height, found no s igni f icant difference In the r e s t of the 
t r a i t s . This study was conducted among 149 Inbred chi ldren 
(65, 84) out Of 570 children (244, 334) aged 6-18 years of 
Bohr as In Lucknow. The spurt of growth seen on 6-7 years 
aimong non-consanguineous children was delayed to 7-8 years 
among consangulneoiis ones. 
The other study are reported from Tamil Nadu, South 
India by Rao (1980) . He has presented his dfeita on foetal growth 
and development. His study In gestat ional age, b i r t h weight, 
body length; head circumference or chest circumference were 
not s l gn l f l c ln t l y different In the two groups. I t was a high-
l y controlled large scale prospective study conducted over 5 
years (1969 - 1974) over 20,000 married women. His fallxire to 
observe the effect Is due to the long term prac t ice of Inbreed-
ing . 
In another study Daniels e t a l . (1982) did find anthro-
pometric measurements among the offspring of f i r s t -cous in 
matlngs to be reduced to the one-tenth of a standard deviation 
liDwer than the mean of the control group. He has suggested 
sanples of suf f ic ient ly larger s ize , about 1,000, for each 
group to detect the e f fec t s . Our sample, taken smaller i s 
perhaps a s t r a igh t jacket for observing the greater significance 
of these e f fec t s . 
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3«3.:. Psvchometrv 
3»3.1 Introduction : 
The measurements of quantitative human behavioural 
and mental traits Is termed as psychoroetry (KlnA>le et al. 
197 4) • Various psychologists from time to time (Butcher 1974) 
have tried to quantify and enumerate various traits, earlier 
thought to be purely qualitative. Such studies have led to 
development of various tools and techniques In psychology, in 
order to being more objectivity to methods used. Such tools 
have been used to classify and measure various skills, aptit-
udes, morality, personality variables and a host of others. 
Psychometry, tliarefore, has found a wider application in med-
icine education, social science and some aspects of personnel 
management. 
One Inportant area of psychometry is assessment of human 
intelligence, a highly prized attribute in modern society. Sir 
I^ancis Galton (1869) was first to study the inheritance of 
hereditary genlus' In the British society. Since then a lot 
of work has gone into making the riddle of nature - nurture 
tu) be solved in attainments of human personality (Sc^jqig75). 
Vfhlle little doubt is cast over environment in the over all 
achievement, the potentialities, (Ehrman et al. 1974) are 
always recognized to be inherited. The behaviour geneticists 
(Palek & Erlenroeyer Kimling 1973) have tried to smooth out 
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these differences and have put various mathematical models 
to experimental verifications in human conditions (Eaves 1975, 
Fulker 1973)• Such studies have brought many new findings 
and further carried the work in an evolutionary perspective 
(Eaves & Eyesenck 1980). 
The cognitive ability of an individual to learn some-
tilling is called intelligence (Burt 1955)• It contains a 
number of factors like verbal ability, word fluency, spatial 
visualization, nuntoer ability, reasoning and memory (Thurstone 
1941)• There are two types of intelligence recognised (Hebb 
1949); intelligence which is innate or immeasurable (A-type), 
and intelligence which is overt or measurable (B-type)• Cattell 
(J.963) has called the former as fluid intelligence and the 
latter as crystalised intelligence, Terman and Merrill (1960) 
have divided intelligence into various process like perception, 
conception, attention, memory. Judgement, reasoning and inven-
tivenes• 
The popular method to measure intelligence is intellige-
nce quotient (IQ),v^ich is defined as the ratio of mental age 
to chronological age of the individuals ntiltiplied by hundred. 
Intelligence quotient has good heritability tatlo (h^) with 
the values ranging from o,6 to 0,8 for different tests or 
populations (Wingfield 1928; Holzinger 1929;Newman, 1942; 
Vandenberg 1971; Thompson et al. 1975), Thus, the IQ have 
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good genetic conponent and used for assessment of hereditairy 
e f fects In a population. 
A nurriOer of genetic and environmental factors af fect 
IQ (Book 1974)• Jencks (1972) has found the relat ive con-
tributions of heredity, environment and their Interaction of 
variation In IQ to be 45%, 33% and 20% respectively. I t Is 
polygenic In Inheritance Involving near about hundred genes 
(Jinks and Pulker 1970). For the middle class SES, i t has 
a fairly good genetic conponent (Bodroer and Cavalll-Sforza 
1970; Lermer and Llbby 1976) and has been used to assess the 
genetic effects on the t r a i t . 
The various test-system called scales are available to 
assess the IQ. The rationality and validity of these scales 
vary from each other, as also their su i tabi l i ty for different 
population in different environmental setup. Considering the 
test-procedure presently available (Rice 1929; Menzel 1939; 
. Terman and hlerrill 1973; Raven's matrices 
Weschler's Intelligence scale for Children 1954) the Weschler's 
revised tes t system for children Revised-74 was preferred in 
the present case. 
3«3.2 Materials and Methods t 
The weschler's Intelligence scale has two forms, wMS 
or Weschler's Adult Intelligence scale for children. For 
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determlnlng the IQ of the children below 16 years* the WISC 
t e s t system Is used. The most recent one In WISC-R (1974)• 
The main features of WISC-R (1974) are given below. 
I t has done away with the mental age concept and uses 
standard deviations points of the subject below or above the 
mean of the normal population. I t i s a lso used for learning 
the c l i n i c a l p rof i l e of a child* and to assess organic 
defects , i f any by the c l i n i c i a n s . 
The WISC-R i s made up of ten subtests In which five 
a re verbal and five performance. The verbal subtests include 
information, s i m i l a r i t i e s , ar i thmetic , vocabulary and conpre-
hension. The performance subtests are p ic ture completion, 
p i c tu re arrangement, bloclc design, object assennbly and Mazes. 
Each subtests consis ts of many items ranging firom 10 to 30, 
and each individual item carrying a quantum of raw score 
(1,2,3) upon completion within a given f tact ion of time (in 
seconds) . The to t a l s of these raw scores give a sxibtest score• 
The c l a s s i f i ca t ion and d i s t r ibu t ion of the subjects on 
the bas is of the i r IQ on WISC (R)-74 are as follows : 
IQ 
1 30 and above 
120-129 
110-119 
90-109 
80-89 
70-79 
69 and below 
Class i f ica t ion 
Very superior 
Superior 
High average 
Average 
Low average 
Borderline 
Mentally deficient 
Percentage 
2.2 
6.7 
16.1 
50.0 
16.1 
6.7 
2.2 
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The medium of tes t i s English, and no Urdu car Hindi 
Is available. 
In order to se lect the subjects for their IQ studies, 
frequent v i s i t s are made. The mohallas of the c i ty were 
contacted by the local old student of the University through 
d.Lrect approach. The University educated young and old men 
tool Interest. The directed the Investigator to pick up 
rioads, lanes and to Introduce the household. The nxunber of 
household In the respective area was also recorded. Maximum 
number of non-teaching staff of our department are flrom diff-
erent mohallas of the c i t y . So a protocol was prepared for 
each mohallah, with the names of young students and the non-
teaching staff of the department. So the people of the c i ty 
were motivated to cooperate with the Investigator. A door 
to door survey was made beginning from one and of the lane to 
the other. The parents of age group 35-40 years and having 
normal Intelligence (as evidenced by their s k i l l In their work) 
were sorted out vdio had their eldest child aged 6-11 (conpleted) 
years. The Informations about type of marriage were also 
col lected and on I ts basis the consanguinity practising couples 
were sorted out. The coefficient of Inbreeding In each of 
ouch marriages was calculated. Only Inbred children with 
their coefficient of Inbreeding 0.0625 were selected because 
tJie marriage of other consanguineous t/pes were rate . Children 
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whose one or both the parents were themselves the product of 
consanguinity, were owmitted. The age of the children were 
se lec ted were 6-11 years conrpleted. Children firom non-consan-
guineous marriages served as con t ro l . Two children from the 
same parents were not included in the tes t* 
After these eliminations only 50 outbred and 50 inbred 
chi ldren from three mohallas were avai lable to u s . The subjects 
xfere picked up randomly on a p r i o r i bas is and on the ava i l ab i -
l i t y of the f a c i l i t i e s in reaching the subjec ts . 
The name, age, sex, c lass with parental consanguinity 
were entered in the WISC (R)-74 record form. Then the subject 
was asked the questions from the ques'tionnaire as per i n s t ruc -
t ions given in the manual and answers were recorded. The t e s t s 
were performed in the following order of sequence,. Information, 
p ic tu re completion, s i m i l a r i t i e s , p ic ture arrangement. Ari th-
metic, Block Design, vocabulary, object Asseittjly, comprehension 
and Mazes; so tha t the verbal t ea t s a l te rnated with performance 
t e s t s . Timing was noted with a stop-watch. 
The scoring was done immediately a f te r the t e s t . The 
raw scores were l a t e r converted in to scaled scores with the 
help of manual. The to t a l of scaled scores of verbal subtests 
together give verbal IQ, tha t of performance subtests together 
give performance IQ, and to ta l of the verbal and performance 
scaled scores taken together to give full scale IQ. 
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Each candltflate was noted for 13 parameters; five 
verbal subtest scores, five performance subtest scores, and 
three IQ scores . 
3 ,3 .3 Results : 
Upon obtaining the values of IQs from the given sanples, 
the relationships of age with IQs of Individuals seems to be 
relevant. The graph plotted on age as the independent variable 
(X) and the means of IQ for that age group as dependent vari-
able (y) follows roughly a straight line (Flg,16), Showing 
thereby a distinct Increase In IQ with age. The co-efflclent 
of correlation (r) however calculated from the mean of IQ 
with the age groups shows values ranging from 0.4, the lowest 
for full IQ, to 0.7 for verbal IQ (Table 34). The same values 
calculated for consanguineous children show the same range, 
however the performance IQ shows the highest correlation, A H 
correlations are found to be significant on the standard 't'-
test, 
A similar correlation of IQ with sex shows almost 
negligible value (Table 35) fca: any of the three types of 
2Q. When IQ Is correlated with consanguinity, however very 
encoxirlng values (r « 0,99) are observed for the three para-
meters (Table 36), 
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In order to get numerical relationship of any one of 
the factors with IQ, the values (means) of the iQs were 
regressed from their raw scores. The figures so obtained are 
presented in table 37. The corrparisons between consanguineous 
and non-consanguineous values still show the depression in the 
former. The graphic expression of regression line is presen-
ted for the sake of convenience in Pig.l7. The deviance in 
the values on their line of regression is shown in Fig.ie for 
outbred (solid line) and inbred sairple (broken line) respect-
ively, showing the same trend* thus proving this for all the 
three types of IQs verbal, performance and full scale. 
A graph showing the relative depression in 10 due to 
inbreeding is also presented, there being a negative express-
ion of IQ in consanguineous children t the graph, a straight 
line conver^ges below the centre (Fig.19). Consanguinity has 
a clear negative association with IQ. 
Of all the correlations as shown so far, age and consa-
nguinity are significantly related, sex showing very poor 
value. A two factor analysis of variance is theref<»re deemed 
necessary to analyze the role of consanguinity and age in 
affecting the IQ. The analysis of variance on inbreeding 
factor (Table 38), follows a variance ratio of 4.56 for full 
scale IQ, Just a little below the level of significance of 5% 
level at a value of 4.95. A little effort with the analysis 
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of variance of IQ with age (Table 39) shows a poor magnitude 
being 2.53 only for full scale IQ. The effect of age on IQ 
Is therefore Insignificant. 
Nothing Is tnore lirportant than studying the effect of 
Inbreeding on IQ when the effect of age is eliminated. The 
partial correlation taken as r 12.3, where the non-consangui-
neous« consanguineous and age groups are indicated by 1*2«3, 
respectively. The value r 12.3 is found to be 1.0, showing 
thus inbreeding has full control over the IQ depression and 
age has little effect if any. In the study. 
The distribution of IQ in the present two saitples, 
however, follows more or less a normal pattern, for either 
sex (Table 40) and the estimation of the central tendency gives 
us arithemetic means as 99.6+2.0 and 88.4-f-l.37 among non-
•M> mm 
consanguineous and consanguineous children respect ive ly , the 
data s t i l l show a s igni f icant decrease ( P /!^ .001 ) . Same 
i s t rue for verbal and performance types of IQs as well 
(Table 41, 42). From actual data, the r e l a t i v e percentage 
d i s t r i bu t ion of children as per the c lass in te rva l s s t a r t i ng 
from the range 60-69 to 120-129 was ca lcula ted . This follows 
a normal pa t tern for IQ in both the san^les on e i ther side 
of the frequency polygon (Fig.20) . 
However, the modal values are same i . e . 95 for both 
the types of chi ldren. The percentage of the subjects belonging 
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to the different grades of the Intellect was also determined 
on wise (R)-74 scales. From the Table 43, consanguinity In 
fact leads to decrease In the frequency of "Intelligence 
elites" and consequently to an Increase In that of the 
"Intelligence load". The proportion of the children having 
an average IQ, Is considerably reduced for consanguinity. 
In order to know as to v^ether the consanguinity 
affects all the facets of Intelligence equally or differen-
tially, the test scores of the population of each components 
were tabulated separately (Table 44,45)• The data proved 
that the scores for each of the tests are uniformly affected. 
It Is also found that the performance IQ Is always more than 
than of verbal IQ. This Information speaks about the verbal 
skill being poorer than the performance skills of the subjects. 
The means of the score of the individual subjects are presented 
toigether In Table 46, as represented graphically In Fig.21. 
The lowest values are seen for vocabulary and highest for 
that of arithmetic, a condition In variance with the result of 
a foreign (Asian) study. 
A conparatlve estimate of the probable effect of 
consanguinity on 10 scores as determined from IQ decrease 
ra1d.o (IQER) has been presented in the Table 47. The decrease 
In each of the five verbal tests is about 22%; same for per-
formance tests is also 22%» The depression In IQ scores of 
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iQbred children when calculated in terras of the standard 
deviations firom the mean shows that the decrease ranges 
from 0.47 to 0.99. On conparison of these values firom these 
of other studies (Table 48) the present values show similari-
ty with Indian study, the Indian values being lower to the 
Japanese study. 
One way of looking at the depression of 10 due to 
inbreeding is to find out the rate of depression as determin-
ed for per degree Increase of coefficient of inbreeding. The 
values so obtained (Table 49) range from 1.56 in verbal IQ to 
2.0 for performance IQ, the values for subtest scores ranging 
from 2,48 (mazes) to 4.56 (object Asseiribly), the values find-
ing closer, though a little bit lower with respect^ other 
Indian population. However, the same is highly enhanced from 
that of the Japanese study. 
However, when inbreeding depression is calculated in 
t«srm of the loss of age in years for inbred children on their 
outbred counterparts, in the similar age group, the loss seems 
to be around two years, the values approximating those in the 
jeipanese study. On comparison from the Indian sample else-
where the figures seem to be low (Table 50)• 
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Table - 38 
A n a l y s i s of var iance of data for IQ on t h e Inbreeding f ac to r . 
Type of IQ Source of Sum of df Mean square Variance 
v a r i a t i o n squares of va r i ance r a t i o 
Verba l 
Performance 
F u l l s c a l e 
Between the 
groups 
Within the 
groups 
Total 
Between the 
groups 
Within the 
groups 
Total 
Between the 
groups 
Within the 
groups 
Total 
320.33 
857.32 
1177.65 
432 
906.66 
1338.66 
330.75 
724.16 
1054.91 
1 
10 
11 
1 
10 
11 
1 
10 
11 
320.33 
85.73 
mm 
432 
90.66 
-
330.75 
72.41 
. 
3.73 
4.76 
4.56 
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Table - 39 
Analysis of variance of data for IQ on the age factor 
Type of IQ Source of Sum of df Mean square Variance 
variance squares or variance ratio 
Verbal 
Between the 
groups 
Within the 
groups 
705 
481 
5 
6 
141 
80.16 1.75 
Total 1186 11 
Between the 896.66 * 5 179.33 
groups 
Performance Within the 442 6 73.66 2.43 
groups 
Total 1338.66 11 -
Between the 716.41 5 143.28 
groups 
P u l l s c a l e Within the 338.49 6 56.41 2.53 
groups 
Tota l 1054.9 11 -
- 1 1 5 -
Table - 40 
Frecjuency d i s t r i b u t i o n of ch i ld ren for t h e i r fu l l s c a l e IQ. 
(M m Male, F = Female, T = Total) 
C l a s s - Mid-class Non-consangulneoua Consanguineous 
I n t e r v a l 
{IQ score) M F T ; M F T 
70-79 75 2 1 3 8 4 12 
80-89 85 8 2 10 8 6 14 
90-99 95 7 8 15 13 7 20 
100-109 105 5 6 11 - 3 3 
110-119 115 5 2 7 1 - 1 
120-129 125 2 - 2 - _ -
130-140 135 2 - 2 - - -
T o t a l (N) 31 19 50 30 20 50 
X+S.E. 100.48 98.15 99,6 87.66 89 .5 88.4 
+2.91 +2.25 +2.0 +1.76 +2.17 +1.37 
S.D.(+) 16.25 9.84 14.17 9.69 9 .73 9.71 
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Table - 41 
Frequency cJ l s t r ibu t lon of ch i ld ren (of e i t h e r sexes s e p a r a t e l y ) 
for t h e i r verbal IQ v a l u e s . 
(M o Male, P =• Female, T = Total) 
C l a s s I n t e r v a l Mid-c lass Non-consanguineous Consanguineous 
(IQ V(arbal) ^ ^ ^ ^ ^ ^ r 
60-69 65 - - - 3 - 3 
70-79 75 4 1 5 4 5 9 
80-89 85 7 2 9 11 8 19 
90-99 95 8 7 15 7 5 12 
100-109 1»5 7 8 15 5 1 6 
110-119 115 3 2 5 - 1 1 
120-129 125 1 0 1 - - -
To t a l 30 20 50 30 20 50 
X + S.E. 95.33 99.00 96.80 87.33 87.50 87.40 
+2.38 +2.16 +1.68 +2.14 +2.32 +1.58 
S.D. (+) 13.05 9.69 11.94 11.76 10.42 11.23 
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Table - 42 
Frequency d i s t r ibu t ion of children (of e i ther sexes separately) 
for the i r performance IQ values. 
(M = Male, F » Female, T « Total) 
C l a s s 
Intesrval 
6 0 - 6 9 
7 0 - 7 9 
8 0 - 8 9 
90-99 
100-109 
110-119 
120-129 
1 30-139 
140-above 
T o t a l 
X + S„E. 
S . D . (+) 
Mid-c lass 
65 
75 
85 
95 
105 
115 
125 
135 
145 
105 
+ 2 . 
1 6 . 
Non 
M 
-
mm 
5 
10 
4 
7 
3 
-
2 
31 
.32 
90 
17 
i-consanguineous 
F 
M» 
1 
2 
5 
6 
4 
1 
-
-
19 
101 .84 
+2 
mm 
12 
.79 
.17 
T 
-
1 
7 
15 
10 
11 
4 
-
2 
50 
104 .00 
+2 .10 
1 4 . 8 6 
1 
M 
1 
7 
5 
11 
5 
-
1 
-
-
30 
9 0 . 3 3 
+2 .34 
12 .86 
Cons anguineous 
F 
-
1 
9 
7 
1 
2 
-
-
-
20 
9 2 . 0 0 
+ 2 . 2 4 
1 0 . 0 4 
T 
1 
8 
14 
18 
6 
2 
1 
-
-
50 
91 .00 
+1 .67 
1 1 . 8 3 
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Table - 43 
Class i f i ca t ion of subjects according to the i r IQ scores on 
wise (R)-74 sca le . 
IQ Range Class Outbred 
n % 
Inbred 
n 
1 30 and above Very superior 
120-129 Superior 
110-119 High Average 14 
90-109 Average 26 23 46 
80-89 Low average 10 20 14 28 
70-79 Boarder l ine 12 24 
Totad 50 100 50 100 
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Table - 46 
X + S.E. of the test scores for each of the components of IQ 
Coinponenta of 
IQ 
Verbal 
Information 
S i m i l a r i t i e s 
A r i t h m e t i c 
vocabula ry 
Comprehension 
Performance • 
P i c t u r e corrpletion 
P i c t u r e arrangement 
Blo<:k design 
Object assembly 
Mazes 
Fu^l IQ 
Verbal IQ 
Performance IQ 
F u l l s ca l e 
Outbred X 
9.62+. 40 
7,52+.39 
15.08+.37 
5.48+.30 
11.10+.51 
14.74+.43 
8.40+.39 
9.80+. 39 
7.72+.48 
mm 
11.82+.70 
96.82+1.71 
104.00+2.10 
99.60+2.0 
Inbred X 
7.88+.33 
6.22+.29 
12.56+.36 
3.94+.26 
8.34+.49 
11.72+.41 
6.22+.33 
8.00+.33 
5.16+.33 
9.98+.47 
87.32+1.48 
91.00+1.67 
88.40+1.37 
t . d l f f . 
3.35 
2.67 
4.88 
3.87 
3.90 
5.08 
4.26 
3.52 
4.39 
2.18 
4.20 
4.84 
4.62 
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Table - 47 
Depression due to consanguinity expressed In term of standard 
deviation and percentage of depression In 10 (IQDR) due to 
consanguinity. 
Components of 
IQ 
Informat ion 
S i m i l a r i t i e s 
Ar i thmet i c 
Vocabulary 
Comprehension 
Plctxire conple t lon 
P i c t u r e arrangement 
Block design 
Object assentoly 
Miizes 
Verbal IQ 
Pexformance IQ 
Fu l l s ca l e IQ, 
Depression In 
term of S.D. 
0.61 
0.47 
0.96 
0.72 
0.76 
0.99 
0.77 
0.64 
0.75 
0.60 
0.78 
0.87 
0.79 
Percentage of 
Depression {%) 
18.08 
20.90 
16.71 
28.10 
24.86 
20.48 
25.96 
18.36 
28.53 
15.56 
9.81 
12.5 
11.24 
-12 3 -
Table - 48 
Conparlson of inbreeding depression in term of percentage of 
the outbred mean in three s tud ie s . 
Conponents of 
IQ 
Informat ion 
S i m i l a r i t i e s 
A r i t h m e t i c 
Vocabulary 
Conprehension 
P i c t u r e 
connpletion 
P i c t u r e 
Arrangement 
Block Design 
Objec t Asserrbly 
Mazes 
Coding 
Verbal IQ 
Performance IQ 
F u l l s c a l e IQ 
Presen t 
s tudy 
18.08 
20.90 
16.71 
28.10 
24.86 
20.48 
25.96 
18.36 
28.53 
15.56 
-
9.81 
12.5 
11.25 
Indian 
(Afzal 
Suburban 
17 
18 
20 
19 
23 
28 
29 
34 
32 
-
31 
11 
17 
15 
s tudy 
1988) 
Rural 
36 
18 
19 
26 
19 
19 
21 
6 
22 
-
27 
11 
12 
12 
Study Abroad 
(Schul l & Neel 
1965) . 
8 . 1 -8 .5 
6 . 0 - 6 . 1 
5 .0 -5 .1 
9 .7-10 .2 
11 .2 -11 .7 
5 .6-6 .2 
9 .3 -9 .5 
5 .3 -5 .4 
5 . 8 - 6 . 3 
5 .3 -5 .4 
4 . 3 - 4 . 6 
-
-
-124-
Table - 49 
Conparlson of Inbreeding depression calcxilated on 1% of coeffi-
c i e n t of Inbreeding (F) In the three s tud ie s . 
Components 
of IQ 
In for nation 
S i m i l a r i t i e s 
Arithmetic 
Vo«3abulary 
CoiTprehension 
Picture 
coirpletlon 
Picture 
Arrangement 
Block design 
Object 
Assembly 
Mazes 
Coding 
Verbal IQ 
Performance IQ 
Ful l sca le IQ 
Present 
study 
2.89 
3.34 
2.67 
4.49 
3.97 
3.27 
4.15 
2.9 3 
4.56 
2.48 
«» 
1.56 
2.0 
1.79 
Study In India 
(Afzal 1988) 
Suburban Rural 
sample sample 
2.72 
2.88 
3.2 
3.04 
3.68 
4.48 
4.64 
5.44 
5.12 
-
4.96 
1,76 
2.72 
2.40 
5.76 
2.88 
3.04 
4.16 
3.04 
3.04 
3.36 
0.96 
3.52 
-
4.32 
1.76 
1.96 
1.92 
Study In Abroad 
(Schull & Neel 
1965) 
-0.09499 
-0.07424 
-0.060251 
-0.11575 
-0.11551 
-0.06560 
-0.10728 
-0.05975 
-0.06298 
-0.06256 
-0.05314 
-
-
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3»3.:4 Discus a Ion 
Despite the controversies r e l a t ed with genetics of the 
IQ ( Schwartz & Schwartz 1974)^effects of inbreeding among 
human beings on IQ (Kamin 1980), there has been continuous 
inflow of data (Book, 1957, S l a t i s & Hoene 1961, Adams and 
Neel 1967, Reed & Reed 1965, SchuH & Neel 1965, 1972, 
e t a l . 
Seemanova 1971, Neel/19 7o?j Carter 1967, Cohen e t a l . 196 3, 
Bashi 1977, Agarwal 1984, Afzal 1988) „ from various sources 
showing decreasing effects of Inbreeding on i n t e l l i g e n c e . The 
extent of depression however, var ies from population to popu-
l a t i o n being ins igni f icant to highly s ign i f ican t one tn diff-
e ren t cases . Such generalization has but one defect i . e . e f f e c t 
of the varing socio-economic s ta tus on the sub jec t s . However, 
t h i s does not hold true for muslim population any where because 
moare muslims of higher socio-economic s t r a t a , in fac t marry 
among themselves consanguineously (Afzal 1988) the elsewhere. 
This i s because of the fact tha t the propert ies of women folk 
ofiten go to the family of the husband she marries (Basu 1978^) , 
The emphasis of somewhat recent l i teratxire i s on proper 
c l a s s i f i c a t i o n and adequate processing of data using soph i s t i -
cated s t a t i s t i c a l techniques to fully quantify the values ob-
ta ined by enperical observation. Such studies have been attem-
pted by various workers despite the l imi ta t ions inherent the re -
in . Jensen (1983) has t r i ed to speak of 'g* factor (Spearman's g) 
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loadlngs of mental a b i l i t y apar t firora those gorbal and per-
formance ones<i He u t i l i z ed . ; the Inbreeding data from Schull 
and Neel (1965) and obtained various measures for factor ana-
l y s i s v i z . h lerarchlal factor analysis with schmid-lelman 
orthogonallzatlon, f i r s t unrotated pr incipal factor, varlmax-
rOtated pr incipal conponents* He found tha t general a b i l i t y 
factor 'g* and verbal a b i l i t y (V) are pos i t ive ly corre la ted 
with inbreeding, where as , the performance (P) factor i s 
negatively cor re la ted . He, therefore, concluded tha t general 
a b i l i t y i s correnon to a l l types of psychometric t e s t s and ' g ' 
and ' v ' are put to strong dominance under Natural Selection 
and are depressed by inbreeding where as^ performance t r a i t s 
may be ac tual ly increased and have negative se lect ion value 
(object assentoly and block designs subtest u t i l i z e spa t ia l -
v i sua l iza t ion which has been a t t r i bu t ed to x-linked recess ive 
gene (Bocflc & Kolakowski 1973) • The s ta tus of spa t i a l perfor-
mjince a b i l i t y has been challenged to be x-llnked by Bouchard 
and the Mc Gee (1977); yet some outosomal factor could be 
assumed and the spa t ia l a b i l i t y enhancing factor could be assu-
med to be autosomal recess ive . Inbreeding^.thus^ leads to depre-
ss ion in ' g ' factor a b i l i t y . 
Our study has, strangely enough ^ through not s igni f icant 
s t a t i s t i c a l l y reported higher level of performance score . I t 
i s to be further study in greater d e t a i l , one aspect may be 
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that oatbred population has one or the other remote ancester 
Itself to be inbred. This seems to be further substantiated 
heire by a higher level of variance for the outbred population, 
uM4i should have been lower than that for the inbred. The simi-
larity in the variability of data for the outbred and inbred 
is also seen in the anthropometric traits. This actually 
speaks of higher variability among the outbred due to remote 
inbreeding even among the outbred offspring due to remote 
inbreeding even among the outbred offspring. 
The converse of inbreeding i.e. outbreeding of mates, 
unfortunately, is rarer in India, because the rigidity of 
customs, traditions and religion make it a difficult task. 
Hovrever seldom, larger and manageable cohorts of outbred mates 
is obtained and far lesser from desired socio-economic status. 
y > 
I t i s suggested tha t more communities are studied, and in con-
s i s t anc ies in the i r findings are sorted out more prec ise ly to 
ident i fy the factors causing the difference in the performance 
of the subjects on thei r 10. 
O V E R V I E W 
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The results of the present sxirvey are of great signi-
ficance for the community with respect to the over all health 
and development status of the subjects. Consanguinity, direct-
ly emanating from the soclo-cultural traditions of the communi-
ty. Is a major genetic factor affecting the general profile 
of both the physical and mental aspects of growth and develop-
ment of the Individuals, Apart from physical environment, 
consanguinity can be assigned the status of a specific type of 
social environment, which brings about genetic and health 
consequences. The survey was conducted among musllms of Allgarh 
residing In Upper Coiurt areas; the litpact of consanguinity was 
restricted, however, to Quralshl musllms of Allgarh. The over 
all trends from the present survey, though limited In Its 
capacity and Immediate object, can be put down here as under:-
!• (a) About 34% of the marriages are consanguineous among the 
musllms of Upper Court area, the frequency of first cousin 
marriages being 25%,followed by second cousin (6%) and first 
cousin once removed (3%) • Other types of marriages were not 
observed, as a result of the smaller sanple size surveyed . 
(b) Of the first cousin marriages, the highest frequency Is 
that of matrllateral cross cousin (36.2%)^ to be followed by 
cross cousin (25.7%); matrllateral parallel (21.27%) and 
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p a t r l l a t e r a l para l l e l ones (16.82%), thus, the cross ones 
c o n s t i t u t e 62% of the to ta l and para l l e l cousins share 38%, 
Again the ma t r i l a t e r a l component i s more (57%), as compared 
to p a t r i l a t e r a l one (32%). The average c o e f f i c i e n t of inbree-
ding (oC ) i9 0.0519, and 0.0063 for autosomal and sex- l inked 
locus r e s p e c t i v e l y . 
(c) The mean marital age for non-consanguineous and consang-
uineous marriages i s similar 16.5 and 16»9 years r e s p e c t i v e l y . 
(d) On a population b a s i s , the approximate rates and numbers 
of women under d i f ferent categories of consanguineous marriage 
are mooted and the figures under the 95% confidence l e v e l sure 
c a l c u l a t e d . The over a l l figiires for married women (21,000) 
are about 3,000 and 17,500 r e s p e c t i v e l y . 
i i . The reproductive f i t n e s s of married women past - 45 years 
of age, or those who have entered in to manopause, do not d i f fer 
s i g n i f i c a n t l y among the two groups. The t o t a l f e r t i l i t y being 
4.7 l i v e born per mother, that for male offspring being higher 
(2.5) than^the female ( 2 . 2 ) . The secondary s e x - r a t i o (SSR) i s 
around 122 and 116 r e s p e c t i v e l y . The mortality f igures are 
s l i g h t l y higher, being 0.2250 and 0.2621 (22.5 and 26.2 percent); 
the sex-wise mortality i s s l i g h t l y higher for fesmales. However, 
the di f ferences are i n s i g n i f i c a n t . The opportunity for s e l e -
c t i o n (Crow 1958) i s s l i g h t l y increased among consanguineous 
offspring i . e . 0.6991 and 0.6306. The genetic load, as 
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ca lcu la ted by B/A r a t i o . Is 2,64 a moderate l e v e l of genet ic 
l o a d . 
i l l . The anthropometric measurements (body weight, standing 
height , ches t -g ir th and head circumference) of chi ldren were 
undertaken firom the offspring of both the groups aged 6 through 
11 years . The inbred children perform lower as compared to the 
outbred children, within the each age group. The di f ferences 
are s i g n i f i c a n t a t 5% l e v e l , however, the r e l a t i v e ches t -g i r th 
index does not d i f f e r . The over a l l growth ra tes for a l l the 
age-groups d i f fer for the d i f f erent t r a i t s v i z . the s lowest i s 
tha t for head circumference (1%) followed by standing height 
(2%), ches t -g i r th (4%) and body weight (16%). The rate for 
c h e s t - g i r t h index development i s 2%» (The rates do not d i f fer 
s i g n i f i c a n t l y ) • The growth rate again i s h ighest a t 8 years 
of age (body weight, chest -g irth) and 9 years of age (standing 
height , head circumference) and lowest a t 10th and 11 years 
(almost a l l ) r e s p e c t i v e l y . The analys is of variance shows age 
factor to have the highest variance r a t i o (F), while consangu-
i n i t y has lower values (neeur or lower to 1 ) . A l l the t r a i t s 
are having good i n t e r - c o r r e l a t l o n s . 
I v . The psychometric measurement on IQ (WlSC-74) were taken 
on chi ldren aged through 6-11 years . Al l the corre lat ions for 
verbal , performance and fu l l sca le IQs with age and consanguinity 
are s i g n i f i c a n t , (r « 0.4 to 0.7, t « 3 to 7) . The corre lat ion 
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for sexes are Insignificant (r = ,007 to ,15, t « .05) when 
the values of IQ are regressed for the two groups, still 
difference are significant. The effect of inbreeding is found 
to be significant upon the analysis of variance (ANOVA), while 
that for age is insignificant. The maans for the IQ values 
before regression are given as; 99.6, 88.4, 96.8, 87.4 to 104, 
91. The classification of children on IQ are also significant-
ly different - very superior and superior children are 4% for 
inbred the same is 0 percent, that of high average are 14%, 
2% and the figures for children for average 10 are 52%, 46%. 
The percentage of children of low average, and border line case 
increase from 20%, 28% to 6 and 24%. The decrease in IQ values 
in term of standard deviation of the mean varies from 0.8 to 0.9 
and in terms of percentage 9 to 11%. The inbreeding depression, 
calculated in terms of loss of years in the age of inbred group 
is around 1 year 3 months, the highest for that of full scale 
IQ (1 year 9 months) and lowest for that of verbal IQ (11 
months). The differences are significantly low for all the 
subtests on the IQ scale. 
From the above data, it appears, therefore, that consa-
nguinity adversely affects ihe over all physical and mental 
developments, of the offspring for reproductive fitness^ how-
ever, the differences are not significantly low> However, some 
limitations to the study are to be noticed here (i) The 
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coef f lc len t of var ia t ion (CV) for Inbred Individuals should 
have increased for anthropometric and psychometiric t r a i t s * 
On the other hand, i t decreases. This may account for some 
hidden consanguinity among the outbred individuals ( the i r 
parents may have one or more nearer or remote ancestor as 
Inbred) • (11) The sample s ize , may be smaller for some of 
the t r a i t s for conclusive conparisons. ( i i i ) Some device of 
scoring of SES and also, samples of more than one degree of 
inbreeding (F) should have been included, (iv) Some l imi ta t ion 
to the r e l i a b i l i t y of the data on r e c a l l method for recording 
reproductive f i tness re t rospect ively , may a l so be the re . 
On the whole consanguinity i s deleter ious for growth 
and development (Physical and mental) of the ind iv idua ls . For 
recording reproductive performance, detai led prospective 
followup study of pregnant mothers i s needed, which, unfortu-
nately, i s impossible in case of muslim women in absence of 
female workers. 
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